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The present mvemjon reiaces ro an tfuryme In addjuor the present mvent or. Khits u 
a nuckonde sequence coding fat the enj-vme ^Iso, the presen ir^enuofi reiaie- to ^ 
S ptomoter wherem ihe promote'- can be u-^ed ro i^omol the es^pression ot the rtjc^eoi^de 
sequeijce ccximg tor the enxyms :: 

I , i IV u s es -r^ ^ ^-s i h e -j "inen* on JS a gJuc^nas>e ea£vme te mcnz\m^ 
th H i- - & - o;iuv,v^',UK boms 

m 

U is km^ n th«t it js desirable to direct expression ot a gene of interest ( GO! 1 in cenvn 
t3ss«es of an orgamsm - such a<5 a fteemous fungus ^^«ch as Aspe'-^thus nigt>r^ or-^sw 
a plant crtjp The mu'tam protem or en^'Tne mav be usctn: tor the v.)rgia 'tseif I ot 
example, it may be desirable to produce ctof proteir -jr id tct6 v-.t'i in {rs^eJ ansrc 
15 ac$d C0RipQSJtK->' and m t^a =■ rw u w'uv. if itr^p h^i \ t K i ^ 
ina^ be niade -e uh*' u i \ i^k.-^ I i ^\ n ^ 5 v ^ smb ( m ,,>utt. 

food ui-'iposu 0"!^ ih h rso-^a :he le^u.^m p^-owm or enz^nt. c^i be . coniD-sncn! 

0 t>'^e ^oo<! ^.onposm^'n O' u ca« be usea to prepaie food compostticns, mciudms ^il^ersro 
20 the tharacffc'f jsxjcs or appearance of food ccsnposHsons- 

it nsav even foe de'tirable jo use the orgamsm such as a fjkmeotou'< ningtii or a t,rop 
pkm to exjf fes nes plant v^enes ^uch fot ihe name purpose^; 

25 i3i*\c n dv^ 1-Mt tc^ use in orgam^n sj<.h a fiL^nu (7* ^ to -s ls ^ ^ ■> 

1 aiv ciesifsHk' I* Use iiijcrio ojcij^MU' vu^.^ a^ tuains^utou^ tnnr^ t ^ pa i^k fOv-Uv.v 
$0 tmm 00b bv use of p'omokTS that are a^t^T in the mjcro Drgani'^ms 
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Ffuit and veg«tabk cell wails largely consisi of poiysacchande, the major components 
boing pecun, ce1l«bse and xyloglucan, R.R Selvendrar, and J. A. Rolj«rrsoti, IFR Report 
1989. Numerous cell wall models have been proposed which attempt to incorporate the 
essential properties of strength arsd flexibility (P, Albersheim, Sc5. Am, 232, 81-95, 
S 1975;. P, Alberslieitn, Plant Bjochem. 3rd Edimn fBonaer and Vamer), Ac. Pre.ss, 
1976: T. Hayashs, Arm, Rev, Plant PhysioL & Plant MoL Biol,, 40, 139-168, 1989). 

Th<> composujon of the plant ccli v^.j;; ;^ ,O T>T'k>N ,5;-!^ v,-;Kibic Fch'S,'5CcharB.k-i: are 
niamiy io«ad m the ioti^s of loiig chains of ce!iuso,se Ktht m&m sinjcmral compone-u of 
10 the pl&m. cell wall), hemiceliuloss {comprising various iVxySan chains, such as 
xyloglacans) and pectic substances (consisting of galacturortans atKJ rhamtsogaiacmronans; 
arabinass; aad galactans and arabiaogalactans)- 

in particular, glucans are polysaccharides made up exclussveiy ot glucose subunits, 
IS Typical examples of glucaiss are starch mi ceiltilose. 

The er^ynies that dsgrade giucans are coUa;tjvely referred to as glucanases- A typical 
g]ucana,v8 is /i4,4-endoglncaRase. 

20 04,4-endoglucanases have uses in many industries. ¥oi- exatnpte, in the brewjng 
itKiustrj', barley js used for producdon of malt, and. in the latter years, as adjufict In rhe 
bre>s?ing process. When ?he quality of the mait is poor, or barley bas been used as an 
adjunct, problems with high viscosity in ^e wort can arise because of ^-gliicans from the 
barky In $hi,^ regard, barley cotitains large quantities of mixed ^~l,3a.4- glycans of 

25 v£s> high molecular weight When dissolved, these glucans produce high viscosity 
sc.iuliiifis, wtuch can cause rroubles jti Min>e aprOicatu>n=. For ^-^.amjiic. the high vsscosiTy 
reduce^ the fiksrabshty oe the wor, ana can le*d fo ■^ri,iC>„sptabk Svru, hhra;-on iimss 
To svoid ths-.f: rrobkrni: j-gkic^n;ne hss been tradition-iSiy ;iddetl to vort £o avi:.;d s-.ich 
problen^s ■ j.c the problem with glucans can be avoided by addition of en/yrne,'^. m 

30 particular, glucana,^es, which degrade Lhe polymers. 
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Further mformation m tiiese prplslems may foe fmM to A« Griimlste<^ ^roelssire caBed 
"aiueanase OV", tfee revfcws by Dr. C.W, Bamfbrth CBrewers Digest te 1912 pages 
22-28; and Brewefs' Guardks Sqjtem^^ -26)/ aM the paper fey T.Gtx!frsy 

(ttti^i^ml EszyiBology The AppHcaiion fi^ Bia:yipe| M in^stry Chstpler 44 p^ges 221- 
5 25§). 



In £he feed industry barky can be used for chicken feed becaase u is vjhsrip, b'.n agasn the 
ii 'gbican can give problems for Jhe digestjon of ihe chjcken By addition of iL?-glucsnas^^ 
ro the feed the digestibility of the fesd can be inca»ased. In additicm, the fasces of 
10 chickeM feeding on feed containing bariey is sticky maldtjg it diffieBit to remove and 
its&uks i« dirty eggs, 

WO 93/2019 discusses e«do-B- L4-gKK:anase« (EC no. 3.2,1.4). According to WO 
93/2019. Lhe.se giucana-ses are a group of hydrolases which cstslyse endo hydrolysis of 
15 1.4-0 D-glvcn:ssd5c linkage;: in >.el!u:o.se, HciieniJ"!, cereal B-D-glucsns and othsr plani 
inacenal containing celluk^sic pans. E(5do-l,4-B-D-glucaft 4^giucano hydrolase 5s 
sometimes called endo-S- l,4vg!iicaaase. 

The endo>S-i.4-glticanase of WO 93/2019 exhibits & pU-opimmm of 2 0 to 4.0. an 
20 isoelectnc poinc of 2,0 to 3,5, a moiecalar weight of between 30,000 and 50.000. and 
a temperature optimam betweeis 30 and WC. 

funhej ceachi on gtovatfc> may be tcund m WO 9^ 17101 s parscu^ar v j -^luc-sn^ 
^v,v3T-Jsi«*i W0 93 ,"101 thexvoi'iuwansar' ! ^ i ' >nx f-v v % 

25 \ubs 5 J ta J <y * f \'v!>'.\ '■•'de t n^ijr*; son osl c 1 r I n v '•i. 
^rs So n;. ir . <^s'" a'tKun s n v p mu lcI ^ s ? ^ n ^ " st d\ 

t:r ^ itterent roles P»3iun, v<,{ \=sr 1 1 ^ k > .^f Uvj 
Oil us'iiuln '^^cos'-nbf Jded weSk iose j ^.toth s\'ri^K<\ a 
A\\< n rr s^s; svteihnsi a >eTits *u reie^ e it Xvioglucan i\ tfiougV to .n s -.^j? 

30 l>etvi,ee-5 «.e!!ylo«*e mKrci onls tl^e cehu!o$e/x\!oi^iucan netvtork ^ormtro Uie mapr ?oad 
bea»m£j elas,ac ne-^vvorK r^r the *a<i DCS mtita'ei *'«:*pens.on culsire ceiJ'? ii-ell v.-dK 
lack ng celi«iOi»e) release xv|o£>Uvan imo tx^esr media %Uk^?s^tm<; h-jt \s'ogMcar js 
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nonnaiiy rigMy hmM to ceUuloss. 



Hydrolysis of priitisry cell waU xyloglucan to been demonstrated in sggmeucs of dark 
grown squash hypocotyls. during lAA induced grawth (K, Wgkabayashi a^, Plani 

5: Physiol, 95, iO?0-sO?6, 199!). Endohydrolysis of wall xytogiucan h io 
coritrsbute to Vs-sU loosersing which accompanies ceil expaasioa (T, (ivash-, A-svl Rev, 
Piam PhysioL & Plam Moi. BjqL, 40, 139- 1989), The sveage niolecula? ^^■elghl 
ot xyioglucari has also been shown to cecreasc dursr.g tomafo tmx npenuig and ihss may 
conrrjbute (o (he tissue softening whscn 3.ccuTnpanieN the ripenirsg proves,-* (D L Huber. 

10 J. Amer. Soc. Hon. Sd., .108(3), 405^09, H)S3>. Cemm seeds, e,g. Kasmruum. 
contam up £o 30% by weight of xyioglucaa, stored in thickened cotyiedomry ceil wails, 
which serves as a reserve p0lysa£ci^rid« and is rapdly depolyrneiised ^xitt% 
geniilaauoh' 

B It would be m&M to increase giacanase activity , for es;ample to hav^ a plmt with higii 
concemratieii ©f gJucaaase for ui^ in feed, preferably using i^combmanc DNA 
tschniques. 

Tie frei^eH imemwTS iseeks ;o preside aa ex^'^,"sx" n< int z' K^r-i-^c scau^ p.^h'-r?*^ ^ 
20 %herem the enzyme cm be pi^pared m certain ot spe;.sf34. (-elii or tiiiSv.e», '.ut.i a» sr jjse 
specific celi or imm, of si? orgamsm, rvpjcalh a fjiamemous tuugus, preterably of £^e 
&mm AspergiUus, such as AsperpUus m$er^ m even a plant- 

'Ms^ a« p'fi'^eni tn^erttjosj seeks to provide a GO! coding tor the en?vme 'hat can be 
2S exprv-sw* picrcraDh m ^pectfic ce'K c ts^syes, such as m certain or specific cdls or 
sut n Qr?d!m > val% 1 rilc"-^en i- hn^m, preferably of 'he eenui 

1 avivj<n H p e 1 -s^v ticr seeks $>f pro-- r"'^ ^ ''-^^ s> (,apb < or d -f^ ? - > 
30 cxpr.'^N OP <>i , < »0l Mi. h a*, a nucleotide isjqucftce cccsng *or ihs e'w-^ie svcoram^ to 
tiw' j^resent jrneouoj. pseie»abl> m censjn ^p«wst1>. eel's ct tissues >uch in jusf a 
4.pecrf K cell or tissue of an orgam^in, typscally a f'Umentou'^ t^ngiib, preferabK or ih« 
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ussu m isiper^dm whsxeiti the pax^ui^t erjcoac^ K the QOl js excmed froin the Itosc 
orgaiiism mto the ajrrouncimg nsedjtim. 

5 FonhetTOOie, present mventsoa seeks to pro\3de ^oii^tmcts, vectors, p'asmua. celK 
u Le and ofgamsms composing the <iOI aiu o ^^-se tt ^jrs ter, and memoes of 

ve^ .i-jc ! sa-tie p^tfisaDlv jr Jsi^ecjfjc celN or tissues suvh as exprefesnn m just a 

genu* Awermms. or even a oiam.. 

10 

Aaordmg fo a r»si aspect oi the presem mveatjoo ihere ;i> prcvided an cnzvmc 
obmmble timiAs^erp.Uus, wherem theenz^tne has the foUovtmg characienstics a-MW 
of 24,235 B ± 50 D. a pi value of about 4, glucatme aajvst^. ansi wtset^tn ik 
gitieanase actmty is endo 0-l ;4.gteMse aamt>'. 

iS 

Accor4sag to a secoM si.pect m the pt^em snve»tJO« there J^ prov o<j:a ar s'i2>me niwmg 
tiie sequence shown as SEQ ID Mo I or a variant, homologue or fragmeist tx^r^o^ 

According xo & third aspec? of ihe prcse?u urseTJison fhere u- provided an saiyms coded 
20 by the nucleotide sequence shown as SEQ. i,D, No. 2 or a vanam. hotnologue or 
fragmem thereof or a sequ«joce complemesKtary thereto . 

According to a foarth aspect of tise present snvention th«re js provided a nucleotide 
sequence? coding for the enzyme according to the present itivemion, 

A^i^ording to a fifth aspect of iho present inveniion ih-cr? prf-vjoied ',x nuck-or-Js- 
sequence havifjg t)ie sequetice shown as SEQ. i.D. No. 1: ok a vgrsant. ijonsokn^uc- oe 
fragment thereof or a sequence ccjmplememary themto. 

30 Aijcordsng to a sixti^ aspect of dje present inventiOft there is provided a promoter having 
iu<- sequence shown as SEQ. I.D. No 3 or a variajst, homoiogue or fragttiens (hereof or 
a sequence complemetitary theretS: 



Accordmg io a sevens aspect of tls« pmmit imymUm t^sfs is providM a lemmaior 
having the nuckotiide s^qaeace shorn as S LD. No, 13 or a yansns, feomoiope or 
fragment thereof or a s^qiiefice compkmeatary ihereto. 

havmg the aui^le* ude s ; ^ ^ j i D \ x4 0: a varam hotn il<>gi3e or 

fu^neaf th«;reo; 0- a j.ei-s^. ^01 siemencaty tiercto 

A>^corclmg to a nmth aspect ot the presem mv^ntwn ther<? ^ provtdeJ process to" 
10 expre^smg a GO! by u^e of a promoter, wherein she promote ss* tiie promoter !:.coo£dmg 
t& the pressm mvemon- 

4ccojt3 ng to 8 teat.n aspect of the pressenr mveniion ihe'-e ^ provided Ehe tise <jf an 
ejiEvme ac ^orJm^- ro the >^-esent « ventjoa tc itztccc skcar. 

15 

Lord.ng in elev^rn csp^ct ot fH p'<=<sM!. sn en oj l^ers ffo- uckL pta s.'ssd 

wapaolif aegradmg atabmoxylari ur toj ,;ort' HSrig ti^e ^xpte^N.oi ihe:co: tv's 
coatroUmg the expression of another GOL 

20 

Accordmg to a welfth a. p^t of the j^resem mveniioa iheie ts provided a stgsa' sequence 
havmg the sequence shown as SEQ- i.D< No. 15 or a variant, homoiogae or tragmeni 
thereof. 

re ^^sihar asn Dodv rai*-,e<.1 a«^mNt a pupLe^.* ciu. s!.AV -<--'M"-ir f^t-^ ' > s'^e n'-x' <.n< ' 
showh as SEQ i.©. No; I. 



SO Asiccjrdmg to a touneentb txsp^ci of the orese ( irs^emson there 5<i provided a pron oter 
rhat is imhiclble by glucose. 




Accordmg m a fiftcenih aspect of tl^ present invtnmn there is provided rhe use of 
glucose m induce a promofe 



Other aspects of the presem immmn include coasinxas, vectors, ph$nvA<.. celH. tissues. 
5 organs and tramgemc organisms compmbg te aforemeatiotted aspects of tns p^es^ns 



Other aspects c-t ihs present mvemion sncbde n^eth^xls of expj^ssmg or aUowuna 
expression or traastonnmg any one of the nucleotide sequence, the construe?, tiie 
10 plasmid, die vector, the ceii, the tissue, the ofgan or the orgsmsm. as weil as the 
pmms thereof. 



Ammm ssp^ of the iJtesexjt invention irtcMde uses of the promoter fer expmsssag 
mm In ciiimre media stjch as a Wotli or in a tsaa^gemc {^rgsnism. 

IS 

Further aspects of the present invemion toclude «ses of the emyme for prepay mg or 
ixmm fbtsdstufifs, including animai feed. 




iS sonietnne^ referred to as 
referred to as the Egla gene 
Eietjsnes referax to as EgU 



Preferable the ctuvme is, axled hv tm mciedtide sequence shown 3<i s£0 I D : 
OTa\anant hornok^gise or rrigmem thereof ^ <;ca erne .or sknen i-, Ivu ^ 

Fretcrabh ih^» nucleotide sequetice ha^ the sequence showr as ^fQ 1 j> 2 < - . 
vaiiam. homologue iJr •^ragniert thereof or & sequet55.e compleoiemaf-y thtireio 

^0 Prefe?ahly the nucieoitde sequence iS opefatJvsj> linked to a promoter 



Prsfmfeiy the promoter of tfee pi^eat j«vemi0a i$ dpeptivel^^ Imfed to a OQI. 
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IS 



-i h s. yeast. In this regard, yeasl. 
;w« been wkiely ^ised as a vehicle for heterologous gene expression. The species 
Sacdmramyces cermsiae has a tong history of industrial tise. mcMing use for 
20 teerologous gene «JsptessjOR. Expressiott of heterologous genes m Saccharom^'ces 
cmisim beers reviewed by Goodey a/ (1987, Yeasc Biotechnology, D R Berrv- 
et al eds. pp 401^429, AHeo and Unwia, London) asd by King (1989, Molecular 
and Cell Biology of Yeasts. E F Wako« and 0 T Yarronto«, eds, pp 107453. Biackie. 
C3ls$ioW). 

25 

expression Fir«, it is non-p^thajenjc to ^jun^an> ind s'-.v c^.< o' p Uk .u.a'n 
endoto^ms Second n has a !om hi<,?or> ot safe a^e roMo^sno ^esrui > * . omnn--. 
explonation for various purposes This hsi^ Sod sc> ^^idv- puHx ac^epuoU<r^ Ih". 
30 extensive comtnercuJ use a«d sesearch devoted ii> tlje organism has resulted ir a weakn 
oi KJ^owledge aK>iii d^.e seaetics and phvsTOiogv as well a.s large- ^cale {emerum.n 
characten'^tjcs of S<xccha''»r^^%ce^ c^teusiae 
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An 3dJ5tiorai advasiage is thai ; ea5u^ st< ;..p<ibl« r.t post-(ranshiion.^] mo<lsncauoj5,s of 
prc-teiris and ihereby hsve ths potemsai tor glycosyiarion and/or stctcmn of hsferologous 
get^ prc>d>acss in?o ihe grow& medium. ^ review of the principles of heterofogoiis gene 
«xpressjon in Sacofearojyry-m fgrnwiae secretion of gene products is given by B 
5 Hinchcliffe E Kemy (19§3. "Yeast as a vehicle for the expression of heterofogous 
genes'". Yeasts, Vol 5. Anthony H Rose a«d I Smart Harnson, eds. 2nd edition. 
Academic Press Ltd.). 



wJi xn^ke thii eiizyme ^unab^i. tc» ust ja ihe .uev\mg iMui^m and for ^sc ihe 



Yelists are known to 




ipan easily fee recovered aisd 



Several t>peN of >e.jvi>e 
recent hi .^.k^- d-ie b 
rla^n-ic; \eaos<s 



iiK.j., X mt. g.au\c vector.v v,iuci:> sx«^uirc 



In crder prepare the iransgeme Saccfmomyces. expression comtmcts are prepared by 
tm&nmg a GO! (such an atnyfese or SEQ 10 No 2> mto a construct desjgried tot 
txptes^mn m yeast Several tvj^es of constructs ased for heterologous txm^&tm have 
2S been developed The constructs contam a promoter active m yeast fused lo the GOI, 
usualh a promotes of yeast mgm. such as the GALl promoter, is used The GOT can 
He tused to a ssgrjai sequence which directs the prote;n encoded b\ 'h- r>Ol be 
secreted Csuai3> a signal sequence of vea«f o>'^i . , as vx^k' <i\K < 
S5'C2 Si^ru: p^'phdc ss used A lemxmat r ,^^cov.- r vca<' t i4 h.» ptcssion s.siem 

SO 

H«ji' ?icgou^ expression %easi has been ieponed un sev^ra, gctjc, TV gf«n< products 
cars be glv.^o^v laced v^hsch advantageous tor some enzvmes mtende<J for ^pecjf.c 
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apphca:i>,-n wr.cje rcai tolefa«ce is destrabk IV pjoteuic^ can be aop.)^.-Cvi 
mtraceUuUrly sf ihe GOI ts not fused to a Mgnssil sequeiKe, or lhe> can De i-ecre-eJ 
exir&ceiluariy if the GOI is eqmpped with a signal sequence 



For the t 



AcadS«mv or Science.^ ot me UvSA 75, l^2^\ Beggs. J O {l^^B, Nar..r«. London. 275 

10 104); mm.M m amm, J Bmmim m-m. 




Hjghly prefeji^d embodiments of each of fte aspects of fee preseoi icvesiim ^ m 
ineiude my of the r^tjve enzyme, the oatjve promoter m tkt miyp nuctetsde 



Preferat>!y, in any i 



i oft 
the £ 
rise 



i 35 an expressior. vector or a 
ht orgamsm or tiie s 
t least one GOL 



Preferably ihe promoter asd the GOI ar« stably incorporated within the uansgenic 



Pvsrtefabsy in^ iransgemc orgsrasm is a filameEtoui tungus, r^reterabiy of the genus 
Asperg>lm> mors preferably AspergiUus niger, Aitemativeiy, the trarisgemc or garusni 
30 caa be a yeast. The traosger^ic organisrsi can eve« be a plant, such as a monocot or dicot 



u 

A highly pm€:s£d eniK-d'trjen^ ss m eaz^nie obtsmabk i" ^-n Ure-<'^1 ^^^^.-r^n the 
enzyme has KMIowmg chaactensucs a \m of '>4,2'^-^ D ± 50 D, ^ valu:i ct 
abou[ 4, giucanase aajvjty, and wherem the glucaaase actjvstv is ejKio 8 I 4-g:ucinase 
aamt>', wher«m the ^myvc^ has fee sequence shos^js as SEQ ID No 1 ar a ^mmt, 

A.aoiher highlv preferred enbodimen? i% m ertrvme obtsinabSe trcm 4 we'-Qdiw wbe^vir 

c >v.' 4 J v,r. <iir ihe t s \ s cnco ,j 1 4 -^.jLar-i^t; 

l& &us,it-, wh£>ei .heei ' ^ i isLCleoLdc seu^esue %vn as SfcQ ID 

No : or ^ vanam, homou.sue or tcagmem Ulereot o? a sequence compiememacy thcr^fo 

The advantages of the present mvesaon are ihat it provides a m«ans tot prsparmg a 
glucanase enzyme and the nucleotide sequence codmg for ihs sanie In addstsor^ ii 
1$ provides a promoter that c&n contn^J the expression of that, ot aaother nucleotide 



Omer advantages of she present invemian a» that the enzyme csnjse; used te prepare 
mm ffeeds commm cereals, as hmky:, maize, rke etc. 

m 

lOie present mvemion therefore provides an en?yme kiving glticanas« actj^itjf whereto 
the enzyme an fee prepared m settam or specific eeik ot tmnes, sm m mjmt a 
specife eeli or tissue, of as organism, tj^jcaUy ptmrmf pfm 

lenas Aspet^mm, mm m Aspergmm m$er. The enzyme my ewn be prepsi^d in a 
25 plant. 

Also, tise present invention provide.? a OOf codins for the ejjzyme Lhat can be expressed 
preferably in specific cells or tjssuss, such in certaiTi or «pecitic ce,liv or ussut:.;, or itf; 
organism. tX'picaily a fiiamemoii^ ftingus, preferably of t^ie gefm.s AsperuUlus. bkv. as 
38 AsperpUm nigtr. The OOl may even be ejcpressed in a plant. 



IX 

In a<11'noji ^ frc nnt 'nvesMJon pjossae < pmrrotej hv i tisr^^ < 

express-M u c»t a GO! sacft <i nucta le sequence codsne tar the uvL^'nu av,co»di! i, to 
d 8 pres^et t invemjon, preterabiy cermn specjt c cel^s ot t^ssuei sucn as m uvt r 
spevifjc sell or ii$sm of an o gsms i tvpKalH a fjls'nentous f«i3u«i pre^e'-abiv ot iht 
ge. us AspergHla^ yach a 4jr;> Uui m^er or evrn a flam Pre'e'iDiv tHe rronoxr 
5& usee 'n^^/«fr?i^iy* \%hvrrs.'sn tbe prooi,„ enuxxii r?^ heGOH »xv-eted trs."^rt i.he ho<!i 
orgamsm mo the smoundiiig medium The »mt«oter m&% e-vea >je u bred nt 
mtt&s&ry ) to express a GOl m a plant 

The pjesem mventiOB •< Si pn^ LonN$na<. \a v-^rs piasimi' s ue^ -^s 

aiKi orgaiusms compnsjng the GDI ot ihe prot .o^et, aiji mcshoas vjt expic^s ng Lie 
name, preferaWv m pecjfic cells ox tissues, such as expression m just speciisc <.ei or 
stssiie, of an orgm§m« i^picaily a filamentous ningus, preferably oi ths $mm 
Asper$tUm, or even; a plant. 

The temjs "variant", 'homoiogtie" or "fragment" m rejation to ihe enxyme include any 
subsfsaifion of. v^ination of, rn<.xisri,;idi,"r, rc$ K;-On;v;r; <>f< diirletion of or ^ddiUon of 
one (or more; arraao acid itotvx oi ic d^c sequcucc px^-uisng the resijUant ammo acsd 
sequenci' has giuciaase .^cuvsiy, prtjferahiv having si le£,^i o-^e same ac-svin- ot the 
tnzyme shown m ihe sequence hsiings (SEQ LD. No 1 or 12 > In particular the tent^ 
"bomoiogue" covers homology with respect to ,«itrucmre a«d,'or function providing ih<i 
resuUam eszym« has gfecamse activity. With j«S|^ct lo sequence homology, preferiabiy 
there is at least 75%, more preferablv at least S5%. mote preferably at least 90% 
hosTiobgv to SEQ ID NO. 1 shown m the atrached sequence listings. More preferably 
ihere is as least 95%, more preferably at ieast 9S%, hcjrtjology to SEQ ID NO. 1 shown 
in rhe attached seqtsetice iistmgs. 

.Cv1.<"i; ;o> riu^ e,iz%^^-!e r,v . v, s,'n o! \3f,i'~~r s"^' r-. ',1m ii„,iUon '5 
rsp,jot"T!crf o; ot - t.^^v- o<- > * or? iO" Ti-^rs ,^u„ es.; a<,,J ;:o-\ 

sequence providmE; ths testUi^ns nuckonde sequence cc^de^ icr v,n enzviv,; na^j-^,*^ 
fiucanase actsvtty, preferably ha^mc: 3i ieast tbe satne actjsjt^ of 5h« en/vme shov^n sn 



n 

coven hOTstcsioav wim re&ijett ix> strucmn,* 4nci !\iftc*JOJ» aing the '-ttsK ^c-'it 
nucleotide seqaencs codes for Atx enxym? having giucanasc actjvjrv With respect to 
sequence homology, preterably there i% &i least ms?re pmerabh at to S*> mere 
5 preferabh' at 90% homology to SEQ ID NO 2 «5hown m the a«a«.lied s^qaerce 
listings More preferabh there is at least nort prererabh m least <)8'\ ^omoloi% 
to SEQ ID NO. 2 «howj5 srs the attached seouersce hstmvjs. 

The terms "vanant', 'homologue r *r^_wm otuo u ) « ^hi ie 

10 ifUb^trtiitiots ot vanation ot mf^jficauo^i of rep Ucenjert <. h^jor Ot "Cs-'it on ot 
otse {Ot tmtfi mdmc acsd trotxi or to sequence providing the re'^uli^n' fjuctestai; 
sequei*ce has the zbtlm to act as a promoter in an expression systera; - such as the 
transformed cell or the tramgemc organism according to the ptesetst imeatson bx 
pamcalar, the term 'homoiogue" covers homotogy with rest^ect to structure ard' or 
15 Ititictjot^pro^jan^^ the re'iyltanf as 1 ^nde oueiSv^c has the abihty to a>,t as ^ prr-moter 
respec* to ^^equet^vC K^m < ^ -^nM^ri-^ % the c j> n least f5*^, mo.e p-eter^bi- 
least mart ^tct st i ^-^i ^^^^l h m-\ p'^ lo ^^FQ II; NO -^-^\vl i Jie 
attached sequet^ce hNuns;^ More pre$<?rabis there it seas ^>"c >m it preter^hiv ^ 
ie^st 98%, homologv to SEQ ID NO $ shown m th? attached sequetice hstn4,s 

20 

Ihe terms "vanam", ' homologue* or "fragment" m relation to the lermiMtof or m$mtl 
nucleotide seqtsences laclude anv sub'ftitutjot? of variation of modjfcatjo« or 
renlacetnent of detetjon nf or addujon of one lot moje> aucieiv acid fr^m or to the 
sequence providing the ttisuiunt nucleotide 3*eque^e has the abiUtv to act as a termmaiO" 

2S or codes for an amino ai.Jd sequence that has the aoUit> to act as 4 -.ignai Neoisence 
*esv->ects>eh 5t> -in expression s>stem such as ^e transtorraed ce \ or the tran$gt*nj^ 
Ofgamsm aci, -^r,! 'c the nrssetit mvfBUO'^ In m-'iC Mr the tfsrr ' h 'mcff'Ci'e l< ers 
homoJ^ e A!r> a n ra^n. ^ arK or ?un<,t o )m1'' -se <-e u 5<n -u mI 
<?cauer c * ^ it ,i! i~i * " >,o(i<j tor n tcmt ' ^ \ ^ <cs^v„ r ^ t 

30 'es'^eci f > -.NKJC- I" u.o o<*% pu'-uahlv there s at Las' ' ^r-- n-^'* ->bK ^5 . 
5?-^^ dwie f jeferabh ot ,e^v ^"i^* homol^-^e'^ to ShQ m NO s i > anc U aespe^> \el 
shov-n ir the attached sequence lx^l5^lgs More p^eferabh there «^ s' lease morf 




The terms "vmmi\ 'homoJogu*" or "fragment m ttiuion %o the signal ^mmo acid 
5 sequence delude any siibsutuiioft of, vmmion oL modificaison of. replacement of, 
maim of or addition of or^ (or mors) amino acid from or to the sequence providing 
tte resuitan? sequence has the abiliry to 8« as a sjgml ssqusnce in an expression <;ystenj - 
such av: ti-ansforn-ied cell or the iransgensc organism according U5 (he preterit 
mvemion. In p^^rtscular , u^e term "hortiologne'" covers hoaiology wi-h respect to sirutasre 
10 and;or i\inct!on prov-ahig the resultant nucieotiide sequence has the ability lo acr as or 
co<^e for a signs! . With respea to sequence homology, pr^eferabiy there ss least 73%, 
more prefetably at least 85%, more preferably at ieast 90% homology co SEQ ID NO 15 
showti in the attached sequence Isstings. More preferably there is at least 95%. more 
preferably st less? 98%, homology to SEQ ID NO 15 shown in t. 

IS 



The 



nteans that the present invention siso covers nuclet^tide 
to the niicleotlde sequences of the codmg sequence, the 
itt&ior sequence or the sigisai seqisence respectively. 




10 of an indirect attacbrcnt ts the proxssu'u a ^jua^e sr.5csr -arot-.^ ..u.n a^ .i.^. -.v. o.^ 
sequet^e, stich as the Sh!-mimnK^i ihc ADH miron. mtennedtate die promok-r arJ trt 
GOT The same is tr^e fr^r the terns "fused" k-^ relation to tise ptesem inven-iton s^hich 
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iacfodes djrec; 01 su:;ue<^i ,ir:.^..:?-nient In each case< u 3s hsi-hly pretcrred that ih« serins 
do act cover thfc narasai combmatba of 5he gene codmg for rhe enzyme otdimnh 
associated mt\i iht wild type gene promoter and wi^en tii«y are both in their natural 
environmesL A highly pmfermi embcsdsmem is the or a G01 being operatix'ely linked 
5 to a or the pmta&m, 

Tbs constmcr may everi comaiu or express a marker which allows for the selection of the 
genetic eonstroct in. for example. «^ filamentous funx»u^ pre?gr.-^i\ of -lie £:<enuN 
Asp^r^m^s. soch as Aspc-anuji m:^er, or plsMs, pteferabiv csjreab, nsch a,s maize, SiC*;, 
10 bar-cy etc . mso -ASikh a lis beea transferred Various markers exist whsch ni3> bs 
used, such as tbi example those encoding mamK>se-6-pho$phare jsommse (especsally tor 
plms) or those markers thai provide for antiMotie resistsrsce - e.g. resistance to 0418, 
hygromycm, bleomycin, fcanaroyck atid getttamycin. 

is The jenn "vectot" mcludes expression vectors atjd tngmforsimtioii vectors. 

Bie tenn ''expressioti vmor" means a con^et capable of vfm or i« vifm expression. 

Tne temi na.-^rMn^..uoi '•eLJo- . ea-:s v ^xiAi^u <„a[:.i^e ol beng trani*e*Ted horn 
20 one ^pes.je* to aj>othet sucb a.<v ircm an £ co/* pksmsd ro <i f Utnentfu^ tungus 
pftfCTiib s 0* the gesus AspsrgtUus It ruay even be a constmct capable of being 
transierred trom m E.mU plasmid to an Agmbactenum to a plant. 

The term "tissue * meludes tiss«e jeer and organ. 

25 

n s ter^ f ?3msm" m reiatii?fi it* ihe pressent mve tton ncludes anv ot s.a .js'^ w ^i>.<. 
^fi Of!';'? t'"'~ pjomoiej accordms; to ihe pre cm 3 \c tjoa and oj tije oLvleouo;,* ^oik ^ 

rheret or v^hsrem the pojmoier allow ex.ne^ 00 ol a COI ^nc i?- 
30 t i ie< fiJs Ns»;.)t cnce accordmg to the present mventson can be expressed when p'-eseni m 
the organism. 



m 

?reterab% <,\<^'-ni'5n! r i filamentous mngus., preterabh at the geros Aipemlm, 
more ptticmbiy Aspemlius mger. 

The lerm "£ra£isa:eate orgaM;^'* tn relation to the present mvemjoti jRClude-^i am or^^anism 
5 *ai compnse& the ptoxmisT accotdmg to the present imentJO« s«d/o- th«j ntiObosiJe 
sequence codmg lor the enz>'me acconiing to fee present itiverficir ard-OE pjoducts 
obtained therelrorr wjiervm the prf>mot4fr car aUo* exprevssjon of a 001 ard or ^-^c-^^t'- 
iht r^ucleotide qu.*nvf ^..toroirs i \ f-evs-'f srv^miun e \t<.> ^n.>m u£ 

u'^ao'sm Preierih s the o on*' e i j he jucieotsdc <JC itKC'su s.) ux 'sps !<s'cd 
10 m £;cior«, o: ti-sc .~<i^a^i^^5 frcterabiv ihe trar&genu organjim i& a tiiatnentouN 
ix*nguis, picferably of the geaus Aspergillus, more pnrferabJj Aipergdim m^f 

Therefore, the trimsgemc orgsmsm of the present mvennon incfedes an orgarysm 
comprising my &m of, or combtnations oiv the promoter aecordjug to the presem 
iS mventiCJUv the rmdeottde seqtietice codmg ior the enzyme accosting to the present 
invem on. cormnicts according to the present mventsoi^, vectors ^cocrdtng the presseat 
jnv<„f!.on pla^tnids accortSsnv so ne pi ^cn " .u^n k'^. <^<.Oid ^ t<'^ iic cn^^ii' 
5S vcqnun 'issues <5«.c<>rdmg to r vfffc^a n^<.ii< ^ri^ di> ' r^- ^-^t V<-^ cv^np <• 

20 se^ueove under the tomrol ot the pa>«;K>iei iiccojd\ng iv irc Dr.^scn rseaiion I he 
transgenic orgsnitsm can also compnse the nucleotide v«au«s.ve ^.^^d .^i> h)^ ViS en/vme oi 
the present mveation utsder the control ot a promoter, which mav be the promoter 
accottJmg; to the pre^at mvemtoti. 

25 3r a highly preterred snKxl«ment the transgenK organism doe& not comprij^ the 
..ojibmatiOR 0? the pKXDOti^i u.-ordm' in the present mventjon and the nucleotide 
N^V-e'^vfi >„i«< tu- iie ei2vnt 'fdm^^ 5o h<; presen mvertion -ivherfin s'h '^v* 

piK-P 0( 5 a'd .he T5u Ic-^^a*; <t i^n^e arc a^s; v fethu -^je-^-y^m in<, sr- r s « rU 

30 ^oc 0 L 1 .nvft auvleot ^ v£ ... j < >ic t-c r . ^ \ > -^iti ' s <^ 

Oistural eriviroamem when it is us>def the comroi ot sitatsve promoter wiuch also sn 
its r^attiral environment In addition, in tni; fnehly prsferted einiKKjiment. the present 
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R dm\ Tioi cover the mu\t etu ^ r - r t -^g > :ti<r prcscn. u^eit'-or w^i'n ; jn 
ijral emsronmem and wh<rn st has bec« expressed bv iti native nucleouUe Jn^s. 
s which i& also m us nsmrai environmem and when t 
I of its native promoter which js also m «s r« 



The term "pmtmut" is used m rhe atotmal sense of the an. e g as RNA polvmerase 
bmdmg site m the Jacob-Mond Lheon^ of gene expre^sson 



In one aspect, the promoter of the present jnveniion js capable of expressing a GOi, 
10 which can be the nucleotide sequence coding for the enzyme of the presem mvemion, 



ia aaoti^rMpeetv^e to thepresent mmmMW^m 

control of a promoter that allows ejtpression of the nucleotide stqmm:. In this regard, 
the promoter seed not necessarily be Use sajne promoter as that of Ehe presem invemiofi. 
15 In this aspecs. the promoter may be a cell or tissne speciftc promoter. It for example, 
, is a platjt then the promoter can be om that affects expression of the 
5 sequefjce m a«y ooe or tnore of stem, spi«ut, root and leaf issues. 



By W3> of example, the promoter tor the nucieoude se<,i5e?u;e ut ihs prcss-m snventson can 
20 be Che a-Amy i proajoies lotherwsse kn>3wn a,^ the Amy 1 promoter, the Amy 637 
promocer or rh^- a-.^A 637 promorer) as described In our co-pending UK patent 
applscatian No. 9421292.5 fsled 21 October 1994. That promoter comprises m sequence 
shown iit lijpre i. 



25 Attemaiively. the promoter for the rstideotide se<|yence of the present invention can be 
the Of- Amy 3 promoter (otherwise known as the Amy 3 pronjotet . the Ariv ?-M promoter 
Of the o;-Amy 351 promoter) as described in our co-pendttig I'K patent appUcation No. 
<>4:;:>^.'S 7 fV.ed 21 October 1994. That i 



Prsletabiv, the promoter the promoter of the present mventsoo. 
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In addu-on lo tiic nucleoude xequences descrsbecs abijv?, ihs- promoters, panicislarly ?hat 
ot present inventjan, could asldstkmlly mciude features to ensure or to i 
expression iiJ 3 suitsbte host, For ©Mns|?!^J, i 
as 3 ?^isbnow Box or a TATA box. The ptomotefs may even c 
affeei (such as io mmnmn, enfeaBce, <3ecrea$e) ihe levels of expressjott of the GOl For 
; the ShMmon or ae .^BH imron, OOser 
tem|>era.ture, chmscal, lighi or stress 

be presem An «xampk ot~ ih& l&uti elemeju 5S d^e TMV 3' ssgaal sequence isee Sie-^? 
10 Gene 217 [198-^3 217.225; and tJawson Plant Moi. Biol. 23 [m31 97). 





\ of a pf pisoier jsccordiag to th© presepl 
mvemion operativdy iiisked to a GOL which couSd be a tsiickottde sequence according 
to the present iftventm, and aridtlser promoter such m a specific ] 
i- m & different GOl. 



The p^-esem invention alsv, encom'-a^ies ihe use x-^t ri.^moJer? ro j-^xpies^ n.scSfotids 
jsqusnce codsn^: tor tn^ en^^vme avv^Ofdsng co d>e present ^nvemion, wj^ersa? a : a;s of 'Jie 
promoter ss 5aa5.c.\a(ed ^)ut wbc-<nn the promoter can still foncuoa as a promoter Partjai 



I particular, wjth the Am, 351 promoter mennoaed esrher st ss posstHe to mactjvate a 
25 pan of « so &u the pamaJi, smctivated promoter exptesses GOls m a more specific 
mmm mm m m m m mm m or organ. 

The. KniT, "jnactrvated" n->«.5n.s. partsa; !;u-.>;uv;n,;on sn ?.he ser.se thai the expression piHrjein 
of the protrtotsj is r^HXlifsed bu? vvh-^r;^r; l'-c paro>ail} inuctiviued provr^o-er still functions 
30 as a promoter Hosvev^r, a.s mentioned ;n>ove, ihs.-. modsfk-d pronjoser capable of 
expressing a GO! in a5 Sea$t one (but not all) specsfic tissue of the original promoter 
One soch prorsjoter is the Amy J5i promoter described above. 
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Exairtpfei of p.-snuii m-Hcuvat.on ;nc;ude akersni; l'sc folisr^g patten) of the promoiej 
sequence, or bnuliag sjKJcbs to pd.fts ot the mckome sequence, ih&i a part of The 
nucieoiide sequence is mi srecogmsed by\ for esampie/RNA polymerase. Ar.other. asid 
preferable, way of pmMly imctivaimg the promoter is to itnncm^ xi to fom^ fragmems 
5 thereof. Another way would be to mutate at bast a part of ^he sequence m thzt the RNA 
polymerase cm mi bsnd to that part or another part. 



Another nxxiirkadon is Co m«t.ate the bindmg 5s;o5 r.^ ;ex-j;a;cTs p$oi<;in^ ^k'T -example 
the CreA protesn known from fiteentojjs fungi k> e.Ken cjus^on catabolue repfessjon. and 
m m$ abolish the catabolite repression of the; mtive promoter . 

T&e term "GOr with leferesce to the preseat invention means any getse of imnxtsi. A 
GOI cax5 be any nucleotide that is either teigtj or natural to the orfatiisni (e.g. 
fjiansentous fungus, preferably of the gsm^Asper^mm. or a pkmi} in question. Typscal 

IS examples of a GOI trctode genes encoding for proteim and ettzytnes that modify 
metafooiic md catabolk prtjcesses. Use 001 may code for aa agent for tntrodtJctRg or 
increasing pathogen resjstiince Tne GO) uiay even m antisense cor^iruct for 
modifymg the expr«r$ssc-n of natiirai t:an>crspts pressru the relevant tissues. The GO.! 
may even code tor a non-namral pratenn of a ftUmentous fi5ngu&. preferably of the genus 

20 Aspergillus, or a corupound that is of bene.fst to smniab or h«mans. 



For example, the GOI could eode for a phannaceuticaiiy active protein or eiuyme such 

toaa growth factor and blmsd dotting factors. In this r«gas4, the transfonned ceii or 
2S organistii cotjid prepare acceptable quamities of the desired compound which would be 
easily retrievable from, the cell or orgamsm The GOI may even a prciein gi vmg 
nutritional value to a food or crop, lypjcal exampses include plans protesns that can 
inhibit the fortnation of ;^m:-nu!r!;;v« t,^o;or- And plant projesas itm have a mor? dcsu^bk- 
anisno acid composiuou «e y L;i::;-;e;- \\ s:;ie content d^an a non-tran.scejuc pi.inn Tfe 
3d GO! ev-sn -..oco for etrvrrse be used sn food processing <;uch ,is chyniossn. 

thaumsiin 3«d a-galaciosidase. The GOI can ^>e a gene encoding for anv one fu' .'i p&si 
toxsn. at^ antisense transcript such as that for patatin or a-amyia^e. ADP-gfucose 



wo MltHtS PCT/EF^l W 
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pyrophos>phorvlase (e g jjee EP-'\-04553lO), a protease >im3sease <w a §!«canas« 



The GDI caxi be ih& nucleotsde seque£K;e cotlmg for th« <s-amvlase enj^me ^hscn the 
subject of our co«pe«dmg UK patent appljcaaon 9413439 2 filed csn 4 Mh 1994 the 
sequence ol which is showti m Figure 5 The GOi can be the oscimide sequence co£img 
for the Cf-*tinyU'ie enzyme wfescls is ihe subject of our co pe«duig irK oatent apphcauon 
«54212«>0 *? tiled on 21 Octobet the sequence y^hsch 5S s*iwt^ m Ftj^a e 4 The 
UOl cm K i<* the ml^onde s'-qucncoi. CvX^i'^g Ar'' s;' uo^;^ 

PMOphospnon-'lrx nxnyma, "^hi h .iX^ ^he sub^et^ of our >,i>-pend.ng PCT p,.teni 
app uatsor PfT Fh>* OiC?^: used " \|>r'i5 I0f^4, the sequet>ces uf wh{.;b >ste <bo^^n m 
Fsgwes 5 and a The GOI can any ot the nucleoude seque^es cod ag tor the ot- 
glucan lyase enzyme which are dsscnbed in our eo-pesdmg PGT patent apptetiori 
PCT/EP94/05397 fiW J 5 October 1994, the se^uersces of which are shown m Figure*; 
7-10. 

In one prefem;a embodiment, the <30I is a pucl^otid^s segiiej^je codihi tor etisyme 
agcording to the pseseuS isvetition, 

'\-. r.cniioned above, a preferred hosi orgamst» is of the genus Aspergillus, such as 
AspergUius mger. 

The transgenic AspergiUm aceotdusg m the present mveatjon can foe prepared by 
fo!lowm§ the teachings of RambosekJ. and Leach,!. 1987 (Recombioatit DMA sn 
filamentous fm$r. Progmss and Prospects. CRC Cm. Rev, BiQtechrtoK 6.3S'?-393). 
Davis R,W. 1994 (Heterologous gene expression m& protein secreuon ia Asi>srgmus In 
hUmmWi S.D., Kiaghom J R.< Editors) Asper^iUus: 50 years on Progress in industrial 
icjobick^j^ vol 29 Elsevjei Anisterdam ^4 pp 525-^60^ BAnarcf D ^ 

.V^noiCo or^ to" " * -ims^noi,^ FasKi Ma !.cl D< >><-<.o Inv \ja ^ jtk 

and Turner G IO04 ^Vecti?!^ for genetjc mm?p'alatk>n l\ Manuel K'^^^ s"^ 

J R I EditCiS) AspergiUm ^0 vear<i on Proaress in moustnal uiicroniologv voi 29 



Eise.ter Anisun-clao: 1994 pp 641-666) 
a summary of tlioss (eachmgs for prodocmg 



igenic Asperpliui according to ihe 



tbnof 

have used Asper^^dli^s for hundreds of 
been t--r producncn of uio adds 
xcsKf u? en.j'VTTitt^. tor urs \ >iKj^,-.f;\ 



forprodtjc- 
fcoji aaxi ?;oy teanentatsoos 
this cenmry Asper^^Uius mgt-^ has 
cimc acid a«d for productjon of 




fungs havs beef^ s.) wjdsly used in 
of extraceliular products-, for 
Of org« acMs. Second 



In order to prepare the transgemc expression consmicts are prepared by 

snsensag a GO! (such as an axnylase or SEQ. LD. No. 2) mm a construcf designed for 
20 expression i.n nlamemous f^ngi. 



Sev«rg| tj'ljss of consMs us«d for heieroiogous expression have been developed. The 
constmcis contain the promoter ascoraiag ro the presem mventJon (or if des'imJ sttxorhtt 
promoter if the GO! codes for she tniymt accordmg to the pmem mvemio«> whtch 

as acuve in fuagi Examples of proinoters other dsan ih&t of the presem mvennon mclude 
a fungal promoter for a highly expressed extraceUu)af>' enzjfme. >uc\ rne .:lucoaniylase 
promoter or iht Of-amy!ase promoter The GO! can be fused h> ^ Nt^OvK'nce 
£i? ih3i or Uk- prt'Ci^nt ,riNenuo5s cr another sujtabie sequence) whsch CKtc?; ihs V'^^xtr- 
encoded M 001 u- ^ewreted \ s\^&\ly a s'gna! sequetice of funaa> on^>:?5 u. 

30 ?v.!„h sx x%it or :ne in-s^-^^oi juxert.s-o -\ s;e"Tunator actsve in fumx ends che expression 
system, mch as that of the present iiivention. 
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\n itiSi t^pt t-^ sc£ s-^'t s >N ^ n developed m tmg v^bert (ht* uOI i$ ki^ed 
CO ^ itnidUe? 01 a iarge pin at a lursgaj gene vjrsvodng a ^siable pro^', Th » can staDiii<:e 
tne protem « coded bv the GO! In ^ch a wMem a cJesv^ge site, recogn'ied H a 
spec fic proiea e, can be noroduced between tl>e mngal pfotcm aiKi the piotejn enccdevi 
b> ih& GOL Use |>roduced ftiSion protaa can be cleaved at tii s pv>sit 01 bv the ipecittc 
protease thus hbe atmg the pro^in e coded by the GO! ("POl") ot exsniple 

one cm ntroduce a ne which i& retogn^^ed bv a I ke peptidase to^m n\ at iea^i 

suroe iwer^uh Sach .Xi^ion ^eadv o c c ^ ^<^<, "esultmg n proEsUiOn ot tns 
POI aui produv. s is t a k rt ^ h'zc hjn rn tan 

Heterologous express on in A pergiU<^ been reported U - $,ss«;ral ^cjit;^ o d o>g t:?s 
bactenal tuogaJ, vertebraie a^id plaM proi^iM The ptoteins can t>< iepON*sd 
mtjacelluiarij if the COI is mi fused to a SigmJ sequence Such proteim wsU accaniuiAte 
ffi the cytoplasm aiid will lisually not 1^ glyeosyiated whtch casbe an Mvamage tor m%m 
bactemi protetns it ^ GO! ss. equipped with a sigMi sequence ti*e protes «viU 
accumate exirsceUulary, 

th n.^f^ c< pr vk<.t s'abititv ard ho^t >>tatn modifivauons some heteroL^-^ ?; " protemN 
ajt. sot >, ^ N i!- t ^^.'!ca ue\ a f 'sef-'-e cJ 1 !to u^-* c \nue iu'u tsinsi t t\.n%i 
p-odu c sr \ avcUuijr protea\ v^mch dt^-ade hetc oloi>-^as orote^ns To a^^iJ 
Jm prob^eni spes, di fu-^gal straim '» th reduced protes e producaon have been used a^ 
nost tor heterologous oroducuoti. 

lot the transformacion of ftlamentoasi fungi, seve^: t amfom at on protocols have beer? 
develt^pe I for ma y fUameatous tung (Ballanee ibid) Mativ ot them are ba^ed 
OR orepar mt m ptotoplasts and mtroducnon of DNA mto the ptotoplasis u^ing PFG ind 
€•»-■" inns 1r)e trar<«fr«rmed orotoplasts then regenerate and the i-dnslomed turg' art 
K.kaUu,u w 0., N 'ivetnaTlcer'. A. no^^^ the naike£<; is^ed o' -i-.n^s us » ? 
a K n.vs ! \ ! 0" <. mrkfij '^uc% ?^ a^-'B t^p^ ^ri a i soi 

res as -n^rk*;- as I wr <- - -^ ' v-nas nujs c I r'^'^^o'^ < r 

re«.^ia.iv,e A verv common used uajy^tOiW? 01 nairksr is tha ^>m^o v ? <K~..a"^ 
which J high copv n^mbei allows the tungus to grow vvith acr\ amsds? 3 the so^e 



23 



fcmmmm 



Evm though Jhs enzyme, the audeotisde sequewe coding lor same and the promoter of 
the present immmn are m>t disclosed m EP-B-0470i45 and CA-A-2f)06^5-*. those mo 
5 docursents do provjde sense useful background commeMar>' on ihe ?ypes of cechmques 
ihar may b« employed to pm the preses? invemioa into practice. Sost?« of these 
background teachings are £K>w included in ti^e foHowing cammewarx- 

The bas5C pTin^ipk m the coastmotion ^ K'*~h ioocr^cc niaius 5,> to sascr; ixnetsv, 
10 infonnauon ;n plan? genoir.e so as ;o .^;?u„n » \:-iK<: sr-rimie-^anoe ot 'he u)i>cn^d 
genecic rnaterm!. Several techniques exj^t tor sissertrng ti^e gener.c m-fomiation, the twc 
main pn«cipls& being dinect introdtiction of the genetic laformasioti and imroductien of 

n A review of the general techniques may be found in articles by Potry to f Anmi Rev Plmt 
PhysioJ Plant Md Biol {mi} 42:205-225) and Christou (Agro^Food-Industrj? Hi-Tech 
March/April 1994 17-27), 

Thus, in one aspect, the prescai invention relates to a veaor system which carries a 
20 promoter cs nuoleotKle -^«quenoe or coostnict accord ng to tfee present tnventjon and 
which 5S caj. able of mtroducing die promoter or nucieodde sequerics or construct into the 
genotne of an orgam&m. such as a piam. 

The vector system tm.y comprise one vector, but k can cotRprise two vectors, in (he case 
2S Qt two vectors, the vsxior systetn s aormaJiy referred to as a binary vector system 
Binarv vector systems are described in further detail in Gynheung An et ai (1980;. 
Binary Vectors. Fiant Moiecuh^ BiOhg^- sMamcl A3, \A9, 

Ont e-^K'nsJvcb, employ svs cm fo; u-anstoni atsor. .^f pum ;c'b «.?th a i^svcv psom-ne; 
30 or nuCiCCi:de fs^i^eroe o; cun?tru:;; l< base J < K^e of a 1\ pSaim-d fr-'Trj 
Agnmaaenum sumtfiiaens or a piasmjd irom A^'-omaenum rhiZiJ^en^i An &i 
urn). Piam PhySii?L 8L 301^305 and Butcher D N. et al (i9S0>. Tma^ Culture 



Meiho^s far Plant Pathologists, ed5.: D.S, hxgrsxos a«d J-P. Helge.TOn. 203-208, 



Several different Ti and JRi plasmiOs have to consiruaed which &tt suitable for the 
cosistiuction of tiSe piant or plant cell coTi$trwcts described above. A 
S exampte of such a Ti plasmid is pOY3850. 



The promoter or tmckotide sequence or consiruci of t 
preferably Os.' in>insa \nto ihe T;-pUsmid bEr^ween ihe ten^usiai ?equenc;'S ot ikt: 1 ON A 
or iHljscent T-DNA sequence so as to avoid dssaspuon of (he j 
10 sarroandjng tl?c T DNA borders, 5i ■;e3,st one of these regjons appear to be e 
for msercion of modified I-DNA mm fee plant genome. 




FurthctrsKn-e, tlic vector .system preferahb ixsx Aiyobaaenunt mnefanens Ts-pi^srrj^S 
(>' on .-^;^-"\>r<i(rf"'K^fn mc;?C'«'^e; Rs-piasmid or s. denvatsve iherent, as these pSasnu-J? ajc 

:i Of ti 




in the coisstruetion of a tramgemc plant the promoier or n 
of the present invemion may be firsr constructed in a d 
25 can replicate and which is easy ro ti 

of a nsefui mkrmt$mm is B. coU, but j 
properties r«5y be osed, Wktn & vector of a vector systeni as defmed abo^^e h3s bset^ 
coastascred m £ --Xiu, it sj transferred, u rsecsNsa- , mv^ a :>u5tabfe .■UfvffAirjf lum -isratri, 
sx g A^r^-^haaermm mmef&ciens The Ti-pu^imi-i harrounu.' d^e prvmoser -c r^uckot.d- 
30 ,^esuene? r.-r construct of tke srwenuoo ihus preterah;> rransfened ihxo a suifa^le 
AgrQbacterium srram. e.g. 4, tumefacsens. so as to obtain an Ai^rohinenum ceil 
nucleotide seoxiesce or construe? of the i 



as 

DNA is sobsequentiy tramfefred into the plant celi to be modifsed. 

As r^pomd in CA-A~2006454, a large ainoimi of ciojiing vectors are available wbich 
contsm a repiicstsoa system m £. coi7 and & mmktr which, allows a selecnon of the 
Sfamformed c«slJs The vectors contab for example pBR 322, pUC series, Mi3 mp 
series, pACYC 1S4 etc. In such a way, the nuckotide or comimct or promoter ot the 
present inventioQ can \m mfrodticea into a sustaWe restriaiofi posifion m the vector. The 
contained plassnsd is ased for the traasformation in The E.caii cells are culuvatsd 

jn a suitable nutrfem medmm an<l (hen harve.^^ted and iysed. The pbsnud ^hen 
fecovered As a method o-f anaiysj.N thero ^,c-.;.;al;> u.^ed sequence an^iys^s, rej-trscuon 
analysis, electrophoresis and faraier hsachcniival mokxylar bjoiogical methods. After 
each tHanipaktiot^, the used DNA sequence can resiricted and connected with the-next 
DNA sequence. Each sequence can be cloned in the saiBe or different plasmid. After 
each mtrodiictjon tncJhod of the desired proinoter or construct or nucleotide sequence 
according to the presem mventjon in the plants dse preseace and/or insertion of tiirther 
DNA sequences may be necessat>'. If, for exatnple, for the transformation the Ti- or Ri- 
plasmM of sfce plant ceils ts used, at ieass the righi boursdary and oiten however the right 
and fl>e left boundary of the Ti- and Ri-plasmsd T-DNA, as ?1;^nkiag are.!is ct the 
inj!%vviced g5;r;s.s. can be connected The use of F-DNA for the transtorrnr.son in plaru 
cc!i> hAS tKtVi micnsnxly studied and is described in EP-.A-r2053&, Hoekema. m The 
Bijun- PK?nt \ecfoj Sys^sm OiTsetHinikx^erii Kanters B,B,, Alblasserdam, K-*^f3, Chapwr 
V, Frale> , et ai , Crii. Rev, Plant Sci., 4:1-46; and An et ai., EMBO J (1985) 4;27?- 
284. 

Direct ixjfection of pSaat tissues by Agrobaaenum is a simple techtiiqae which has been 
widely etnpbyed and xvhich is described in Butcher D.N, et al. (1980), Tissue Cuimre 
Methods for Piant Pathoiogtsts. eds - D,S, ltjgrarr\,<5 and IP. Helgeson. :03-20.^. For 
furrher ccachiru--, on rhs.s -opjc see Porrylais (Aanu Re^ Plant Phvpsoi FlaiVi .Stv-: Bk\ 
1 19(^1] 42.20^^225 -^i-iCi Ch-isiovn Agi-o-Food4fiduftr> Hi-Tei,b M.-5r;:r.- Aprsl i 
Wuh Lhis fechraqu*.', safecrion of a ph')i may hf- do:x- on j. Cc-rtairs part or tissue of the 
piam, 5.e. on a pan of a leaf, a root, a stem or anodier psn of the plant. 
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Tvpici K 'A hb ir a <a i n ^ ->! - > " >< l \r^mr iV ^-^mo 

01 puncturmg Jise phm wim a needle or mbbjng ih& plant wub i abmw T^c v<oti«i: 
is risen mocuiaced with 4$robaamum The moculated pimt rr pUnt pgn is nen 
grown on a suKsble culmre medium and allowed to develop m:o m&ture pimis 

When f last cells are eon^truwd, iiese ceils my be growsi xisslntaiped in tccmMmt 
with well-kji0wn tissue cuirujmg methOv^s such as bv cultynng tiie ceil^ in a suitabia 
vulmr? medium simpise-; wnh the nocci<;30 gr^wtb factors sucli a*; ainmo acsds, pisnE 
h^f^Tllo^<;^ viumsn^. ;'u f^-.'-^r- 'o.u'^-' ' rt- trs^rtsforrrjed cells snto ;:;cnctK3Uy nivduicd 
plants Tua> be accomplished usujg kaou-n mediods for the regenerauon of plants from c«li 
or ussue cultures, for example by selecting transformed shoots mm$ an antibiotic and by 
sutolmrmg the shoos on a medium containing the afptofpdate nutrient, plmt 
Mxtmm^, etc. 

Futther teacljJBgs OS plant tramfontsaKon xmy be found in EP'A-<)449375, 

In summation^ the present inventiOi> provides a glucana^e en^yn^e and tbe nucleotide 
sequ<jnce csxisng tor me ssrr^e In addsuoru >> provuisN a proTTi<..)ter xh'&t can conjroi the 
expression of lim, or another, nucleotide sequence in addition st includes terminator and 
slg#t ?e«penee$ fm the same. 

The foliowmg sample was deposited in accordance with Bndapest X^eacy at the 
recogms^d depositary The l*^ational Colbctions of Indastnal and Marme Bacterid 
{MMB) at 23 Si, Maehar fetive, Atset^eeti. Sccsdands y tatM JKingdoxiR. AB2 IM on 
16 Januar>< 1995: 

£. coh coni^jasng plasmid pE<3LA-3 |i,e. coU DH5«'p£GLA-3} The deposT? 
number is NCIMB ^OTCH 



The preserit mventiots wdl »ow be described by way oi example. 



to tlie fellowlrig Ixampfes reto^^ is made m the accompassying Figures m which 



Hgiares 140 aj^ seqaeoses of proiiioters mmU of earlier pjsm appiications 3ie 
sseful Mr m with the aspects of fte pr«sm invemioa; 

5 

Fipre 12 is a schematjc ^Imm^ mi^^W^ 4mm 
10 Figyt^ 13: m a plaspM map of p0PAMY; 
Kpim 14 is a ps^k 
Figure 15 is apl3smid ii# <>f |>C5P.6^^ 

15 

Figure 16 is a graph; and 

Figufe 17 is a Western Slot, 

20 The folK'wnig Examples discuss iecoj«bmam DHA techniques Ge««ra. teachings o 
recombinant DNA techniques may be found m SambrookJ , Fntsch, E F , mm^tis T 
{Editors) Molecuiar Clomag A iaboraton manual Second edmon Cold Sprtng Barbour 
Uborator>' Prsss, He w York 19a9< 

25 F«rmcatJ«n of the ^-giscaiiase 

fenTtr>m>on bra.h s*->."^'ew *rom so id 'he - 

30 nTacn>m>j^ Pern '-.uhi.s v.taa eqm i>^r3.uc "na>M''s- iICi " * and 

u »mea. gudienr trcm C-'^OO r«M N':ia w^h pfrfomed a.nd tucnom or fhe eiuatc *ai 
coUected Fhe 0 glucaime duted ac ca iOO mM NaCi Hie tjactiom, coma?asrg 
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^ Cd,.:^),; i,oni^jmevi ^nd desaS'ed using a -^OxliX) xvm O 2"^ i«l FH V^i ^SF ^ufvh"^ 
^Pbii-Tuaua^ IV column wa$ mej. ciuccti 'a??]^ tij&tixWd waie- A*aT acoari t; 
enzyme was concssntrarsd usmg High twp spm solnmm 

S Next the concentrated and desaUed fractsom were iubjected to g«i ttUratJon or. a 50x6v")0 
mm SUPERBEX 50 colunsss The sample was loaded and she column ^i^a<; slut^d w!tb 
0 2 M Phnsrhsre ouffer pB -? pki^ 0 2 M NaCl and fraction.* of tJ)e equate vvere 
voHecr'xa T-e *ris,hns ^ifiunag glucanaise wen? combined and desa.£ed arsd 

10 

The comDined traajons were ioaUed on a I6\100 mm rhcnyLSEPHAROSn Migh 
Performance colutsn (Pbannacta), isqiiihbrated with 50 mM Phosphate butter pU 1 0 
coatamu5g I 5 M {NH,),SO* A gradieat where £he {NH,)jSO, concemratton was varj^d 
from 1 5 - 0 M was applied and the eiuate collected m fn&mm The fracuons 

S0S-PAGfc usmg the Phast system gei (Phaimacia) 



20 The molecular weight of the purifkd glucanase was deceirmined by mass speciromeirj? 
using kser d«sorption teelmoiogy. Tise MW of iJN giucsisase was fbuM to be 24 B 
t 50 B . 



The pi value was aetexiijmed by use sjf a B The 
25 &plmmptmm4^ 

After SDS-PAGE analysis. treatiJient PAS reagent showed that the giucamse is not 
glycosylated. The FaS stairusig was done according to the procedure of I, V^n- 
Seutiingsn and M. Davtii am) Etoophoresis 13 pp 97-99. 
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The enzyme was digested with endoproceinase Ly>C sequencing gme from Boehrmger 
Mannheim mmg a mcxiifjcatioa of the raethod described by Stone ^ WaJiamjj 1993 
S mom, K L. and Williams. K,R (1993) Hn^vmai'C digestion of Protetns and HPLC 
Pep ide isolation In . Marsudsira P HMtot) A pjactscal Gu5dc to Proiein and Pepttcs 
Punfjcation for Microse<iue«cmg Second Edition AcadeiBJc Press, San Diego 1993 pp 

Id t'^'C^'-. it.td >.^-rJu„«nr«" 4 ng) issoWad n x"^ a ot SM urea () f M \'H,HCO,« 
pH a-4- Afier overlay with ajid additjuu of 5 of 45 nvlvl DFT, iihe prcfein was 
denatured and rediiced for 15 min SCTC under After cooling (o RT, 5 ^1 of 100 
mM iodoamsmjde was added for the cysteines to be derivacised for 15 mi at RT m the 
dark «»der N, Subseque tl> , 90 ^il of water and 3 ptg of endoprotelmse L> s-C ;n 10 ^.i 

15 of 50 mM Tdcine and 10 mM EDTA, pH 8.0, was added anU the d^i^c^n .<.^s . irried 
o«{ for :4h at 37*C ynder K,. The resulting peptides were sepaxaccd d> e phaje 
nnC a VYDAC Clg colunu (0 4 x 15 i M) ^-a?^.. T^is .separ..^.^- Group 
Ciljo m> as.ng solvent A 0 l<v FF\ m <Ava<- irJ viseni B 0 TFA m 
4cefonnr'b^ Scitx^ed per^a*;^ ^5,ere recticorn.4rofiTapr.ev.; .>n i f A'^ei0^i; C! ^ co imn (0 46 

20 ^ 10 cm, :%^m^ usmg the same soheiu sy^ieni pnor to sequencmg on an Applied 
Biosystems 476A sequence ijsmg pulsed^Itquid fast cycles 

The foilowtag peptide sequences wfe fdtJtici: 

25 SBQ I D, No. 4 
SEQl.D. Ho- 5 
SEQ LD. No 6 
SEQID NU-^ " 
SEQ LD No. $ 
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Isolation of a FCR cio»« of a fragment of the gene 



PCR primers were syn{|:^sised usmg m Applied Bjosyssems DNA symfiesiser mode! 392, 
in this regard. PCR primers were symhesszed from cwo of the found peptide sequences. 
5 tVBVWYGT from Seq LD, No, and WTWSGG frojn Seq !.D. No 7. The primer 
Jersvt^d u-^-nx WEVWYGT -;reverse;h shosvn Sv^jq I 0 No. 9 and Jhe prtmer derived 
fr<-m Wr.VSGG ?hfnvn as Seq 1.0 No. 10 ■ >ee beios^; 

SEQ ID. No. 10 
m TGG ACN TGG WSN OGN GG 
17 mer 256 mkmre 

CTN CCR f AC CAN ACT TO CA 
15 20 mer 64 mixwre 

PGR amplitaion was performed with 100 pmoi of each of ihese primers m I00'.#r 
rftsctiom usmg the Ampiimsi II kit (Ferkin Bmer). The program was: 

M STEP TEMP 11M1 







2 rtlin 


2 


94*C 


i mm 






2 mm 


4 




2 min 






5 min 


6 


5*G 


som 



Smpi 2^4 weri? repealed for 40 cyclss. 



m The profram was on a |»ERKIN ELMIR DNA -FStermaS Cycler. 
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A 350 bp amphfsed fragment was isobied and cloned mto a pT7-Blue T~vector according 
to rhe manufscmrer's insiruciioas (NovageftK A trasmem was isoted and sequenced. 
The found sequence showed thai ii was indeed a parr of the i^iucsmse gene, 

5 Isolalisurt of >4 . niger genomic DNA 

of frozen .-1 nu'er mycehum was eround \s\ a monar oncer l;qiud nuroaen Foilow- 
mg evaporation oi ihe- a;troecn vovcr. ihc srcuoa m>cei5u:r! ^vas ex-mctcd wuh 15ml -.ii 
an exiraction buffer UOOmM Tns-HCL pH 8-0. O.SOmM EDTA. SOOmM NaCl iOmM 

10 B-mercaptoeitenoi) comaimng Iml 20% sodmm dodecyl sulphate. After uxubacion ar 
65"C for 10 mm, 5ml 5M KAc, pH 5.0. was added and ibc cntxmre fenhsr incubated, 
after mixing, on ice for 20 trains. The mixture was then cemrifuged for 20 mjns. arsd the 
supernatant mixed wjth 0.6 vo3. isc^ropano! to precipitate the e.uracted DMA. .After 
farther cemrifugatjon for K5 miu^i ?he DNA peUef was dissolved m 0."? rni TE (lOtnM 

15 Tn.s, HQ pH S 0. ImM F.DT^. or-.; .;<u,'ucd -Asm ?.^ ;d ..iM \?.Ao -H h xmi iOj 
}i\ isopropanol. After ceasrjf^^ga'aori ine pe|i«c was washed svith 70% ETOH am dned 
ynder vacuum. Ilie SNA was dlsst^lved m 200 ^1 TE and stored ac ^10^C, 

CmMmttim of a Hbrary 

20 

20 ijg senomso DNA was partly digested with Tsp50$l. wtoch gives «uas whsch are 
compatible w th EcoRI ends The digested DNA was separated on a 1 *^ agsro&e gei and 
nasment? of i- 10 kb punfsed A \ZMll EcoRI/QAP Sen trom Siraiaaene *ai ysed 
'.or ib'C^ <. m..! ^ '^.^ ^rer, imtracuo s 2 ^ti ')f 'he 1iga(!<in 

2.*^ .:*,5 h ^ v.^- rscK.<.~. vu*- ^Mgap.<ck i> Kl H packmg extract accoriitag to 'he 
roanuMcnir^i s inssuctions fStrausiene) The hbrar> contained 650 000 independent 
Giones. 



I of the ii 



2 X 50 QOO pfn was plated ob NZY plates i5g X^CL 2tn% U^SCh "H^O 5g ^tm sxir&ii 
casesn iiydroivsate. 15 g agar per hm} and plaquehfe v,ere don« on Hvbond N 
sheefs (Air.srsnsmj Th? sheets «.ere hvondistfa wifU il^e PCR clone labelsec v^'jth "P 

sn%enu.-in v.-'s sec^uencec asim a ALF OuoTtj$*.enc:r scqucjK.^j u^^lunn^sta'. The 
sequence comamed ail the found a 
mdeed encoded the 04.^ 




25 The piiritsed g-jizynse gave 
specific activity of 2250 



activny on this substrate, Typjcally ihe enzyme has s 
glucose per mis per mg of prmm- 



i «f th« EgiA I 




of a number of higri and lov -riOJeculaf wejgh; 
. ThiS aijalysis was earned otjt >.ismg rhc fUil leneCi 
inventscn fused 50 tlie £ c<?/i ij-s 
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CARBON SOURCE 

10 arabitol 

pectm 

20 

SurpmmgSj' giaco^, ifehich ss sorm^ly a potent cacabobte repr^sKor. induces die 
gksajsas« pmmoter. 

Accordingly, the present mvention also relates to a protnoter that s$ ;srfucibie ty siucose 

!n adduion, (he present tnvetjuoa relates to the ase of gJucose to mduce ^ prcmoi«r 

l.^e--^ i^-r-vt" c Tc p tscr ni\cn or are cir«''5='n. . fcavh,?"^ ^ V\ x^-r-' 
^s^'^^ch di^cL-^i<Ks ^ ^'jrsea prorroter mat iS actjve m ihe pre^en.^. ot giacosc In Oiss 
30 tegard. the proooa's ot the rie£<;sH $n^««t!osi is not oniy actjve in the pre&ance .-it glucose 
to mar it asxo mdacsbSe bv siueosc. 



Qvs Acrrvm' 

i2M 



list 
10 62 
8,50 
14,40 
20.25 
19.44 
UM 

wm 

BM 
9.70 
30.20 
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Om of me advantages of havmg a gjucansse promoter that is mductble by glxicose is that 
the promoter can "be used to express a GOL and thereby be used to prepare a POI (such 
as an heterologous POD. m a glucose containing enviroissiem This is smpomm because 
glucose iS one of preterrfsd carbon sources for biomass accumulauon Iti addiison. 

> glucose containing media are expected lo produce Knver amounts of pvcrease?, thereby 
prrn'sding Dcncr y^&uh of -.htr ?C^1 ;:■> .k:o>:. r-c- j^e ^: :i os;;sp!cy^cc prornocer a 
derepressed hosf sxrsin w^U jnojease vM- spec: ^no <;rno;eno^ ' eactson rjeJu, sucjj as 
3 fermentation reactson medium In addition r-x- ; \s\oj v«;b';>n sousce^ dnxnn 
fermentation, will allow tl^e etTiCicm induction itm promojsr, Scr example at i<w levels 

) df gtocose and ^ <^^ap carbon source (e,g. sugar b«st pulp). 

Effects of promoter ddetiom en the regulatip** 0 tfe^ expmsl»4 df the gtesnsse 
pm 

5 A series of deletion studies, which are shown in Figure :i2s were petformed. In these;; 
studies, the differem promoter deletion comtfucts stown in Figure O :^te l^sd to the; 
OUS gene. The activity of ihe reporter gene was assayed quslitatively, tk tmb 
Showed that «o«e of the deletions abolished the indtjcibilify of 5he gliicaaase promoter , 
These results; indidate die pt^sence of muitspk site? lor traBScd|(tiodal Icdvation and 

;0 imtiatidn of transcription . 

HETEROLOGOUS F BQ TEIN FEOI^llCliriCj N USING TEjjN^ mMlMESJaE 
Immhttmtim ot Asp«r«iUm Nmr 

G«,vtiaeDJ . Davts R W. \9BSiTts^mu>rm.umnot Aspergillus mgeruSiv^iUaf^H ger.e 
30 of AsperpUus mdukms. Gene 37.207-214), Daboussi.MJ . Djebalh.A , Gerltnger, C 
Elajseau, PL. Cassan, M., Ubru , M.iL, Partsot. D,. Brygoo.Y im 
{Transformation of seven species of rdame:i?ous t^ngj rnxm ihe mtraie reducta&e sene of 



w&nmms m:mmmm 
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AspergiUus fuduUtns Curr. G«rse$ 15:433-456) and Pum, P.i . van den Honvk-.l. 
C.A.HJ.L 1992 jTransrormation of filamemfjus futigi based on hygroraycin B and 
Fhleomycm resistance markers, Meih. Esixym. 21 6:447 -4S7). 

5 For the p«rifiCstion of protopissts. spores frx-sm o«e PDA (Potiito De.xtro.se Agar - from 
Difcro Lar.j. Detrost? p\&tt of fresh sporuiated N400 (CBS 120.49. Ceturaa^bureau voor 
Schtnii-nelculrares, Baarn) «"? days okl) are washed otf ift 5-10 tnl warer A shake flask 
With iCK; rnl Potato Dextrose Broth kiifco 0549-i"?-9, Difco Lab DetroiU is inoculared 
xvjih ihis spore suspsnssor. and .shaken r^50 rptti! for 16-20 hoars ai 30*C 

10 

The mycelium Is harvesied usmg Miracloth paper aud 3-4 g w& myceisum are iras^fgrred 
CO a sterile petri dish with 10 ml STC ( 1 .2 M sorbitol iO mM Tris HQ pH 7.5, 50mM 
GaCU) wi^ 75 mg lysing enzymes (Ssgma L^2265) and 4S00 unks iyncase (Sigma L- 
S0I2). 

IS 

The j^yceUum is incubared with rhe eftxyme Tjmi.i txhe myceiium is dssraded and che 
protopla&i^ are. released. The degraded mycelium is thtn fiUered tiuough ;i sterile -'^0 iim 
mesh filter. Tfe protopU^sts are h^^rve^ied by cenrrifugatjon 10 min at 1000 rpm In a 
sv,'irig out raror The suneniatartt is discarded a.nd the peUet is dissolved in S mJ 1,5 M 
20 MgSO, and ceasrifiiged ar 3000 rpm for 10 mm. 

The upper fesrKl. comaming the pitJtopbsts is tramferred to another tube, usmg a cramfer 
pipmt and 2 ml 0,6 M KC\ is added. CarefuUy 5 mi 30% sucrose is added on the top 
and the tul^ is ceniri&ged 15 min at 3000 rpm, 

25 

Trie prorop];-ssts , lying in the Interface band, are transferred to ;i new •■ube itKi diluted 
\v-th I vol, STC The somtlon cemrimged K) rrisn m 3(XX) rpm The peiiet s? v.ashsO 
rwie-2 wirh STC. kvd finally .solubsh^ed sn 1 nn STC. The protoplasts are counted and 
eventually eoncesurated b«fore transtbrni.ation . 
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For the traxisfoniiatJOB. 100 al protoplast soltiiion (lO'^lC ptotopJ^sts) are mixed wuh 
10 {ii D^^A soiurion comasTiiBg 5- iO ^jg DNA and incubated 25 mm Jt room 
temperattire Then 60 % PEG-4000 is carefully added m ponsoss of 200 ^1. 200 .«! ansS 
SCO The mixture is incubated 20 min at room temperamre. 3 m! STC a added w cJje 
5 mixcu?? and carsfolly mixed. The mixture b centrifugated 3000 rpsrt r>ir mm 

The supsrnaars; iS remo\ca and :hc protopUsis ire soiubasie^l m the jensai-.snvi ot ihs; 
i'op^^matam 3 ml topagarose is added and the proroplasrs are qmckly spr«ad on 
selecave plates. 

10 

Figure 15 sfeows the e:xpressjon vector pOPAjny Aat was used tn ifeese smdses,. This 
e^ipressi^^n vectfr c^mpnses the ^iucanase promoter fused to the THermomvce- 
15 ia««?vf>t>?sf*. piecv-rsct ot t i^t i amvla^-e gene Iianscnptm *rDm die ptv^moiet i 
termtaated using ihe \\ia sse lern^ a?or Tin construct m&o i-^ a 
tsansf ofmatjoH experuaem with the hygroersvcm resistance geae as Ehe seiectaMe marker. 

The productu n ot »-amvla^e iismt' b'i' rJ"pe'^d^-^s rat sk\-^5ams von.aming ^he 
0 e^presivion vector pGPAmv grown on mgar beet pmp ajKl wheat otan ts shown sn 
Fjgure: 14, The ^^amvlase smmxy was first detected m &i^ culture tijedium after 48 
hours of growth, A psak. of easyme actiYjtv was obsemd after dan 3 am! 4, 

GlMcanase sipt^ sequence ^ hetcrsiogous prat«lts productjois 

25 

For these sttidtes, the expression vecior pGPGssAmyHvg was used, 

Ihv'sx"^! C^' ssx>'v» „ ^ s '1"^ ~ \<. octcr com'^nsei :hs; n arure. 
vi-a.Tis.ase je-^e fr.^nsKii<maiiv tused EO tx^e $x»ii,a ja&e s ^'^i f^pud^,' ; .<Vlleu ss) In 
^0 ad istjon. this vectoi cotnpnses the promoter of the prese it v^,, t <^ h'-c>{ed EGl \i 
and the wiana^^e A temursat f Tas^cnptjon from ih\ ve^mr {^e'er>re under the 
control the $Hivatu^e promote- and ten uutton the xvJan^jse A isnnmato" 
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This conssraci w&s ase<l m m mr aim the «&kncv of she siga^l peptide in 
hetsrolofom pmtem secmion, 

ng^r»l6±msxMmmmMtim mmm^fi^^ m of the comcitjct msttak 
5 6M179 when giwn in sugar feeet pulp/wtet bran. T^e r«swiB show rto ?k e^ayme 
accmty was Wsed in the cuimre siediuiij and was fim tectsd ate 48 hours of 
ffowth, AccBnmlatba of enzyrse acdvity was afeserved a? day 4, 



Fipre 17 shows a Western bloi of projeim from the 
mmmmm ^f^mmd by Sm^Mm and blotted to a 
with 15 ammo acid residues ol F 




Anubodjss v,'ere raised ag;«nst the. ejuyme of fhs presenr inv-srrs-ivn u\5ccui5g ralnnts 
with the punfjed enjjyme and ssoiatmg (h<- -nuuuuOirKjhuijn^ fmrr. antsssnim according 
20 io procedurex described according io H mtboa and A Ingsid Clmnnm: 

ot immanogiobiilins. Estuxiaaon of Antibody Titie" In A Manual of - 
Imiiiunoeiectrophoresis, Methods and AppUcasions, N K Axeisen. al leds.). 
Ufiiverskemoriaget, Osio. 1973) and by T G Cooper ("The Tools of Biochemistry lohn 
^itey & SoM. New York. mi). 

<j<;E:r<K:r >i a:i..,an ih« prescsu invenuoa pjovsdes a aov<-; ai^d inven.ivg .'f-j 4 
50 find.-g!!.u\,?uie as ^el| as the codmg sequence therefor, the fermjnatjon sequence 
tneretor. the smu\ sequence therefor, and the promoter for tbo/e sequences An 
i of die present snvention 5& that the enzyme can be procuced m high 



W0mmm mrsfmm&iQm 
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amoisnii Iti addsocs the pmmoi&t and sh« isgu^acory sequences tsuch as the htmnl 
sequence and the semisiator; can be used ko expre,\s or can be u^srd :n the expresssson m 
QOh m orsamsms, such as m A. 

3 The enzyme fb? present in\enn<>r \^ aQ%anca«;eo«^ tot reed suppien's'^rs I'- CQdjt.if-. 
ji can be useu j'^s brs^v J ^^.s- < - \ ^ s ? "o.tI L-, 

^'idsacn 'heic to^^-cn's^ -^^^ . . Mt ^ ^vne'l » v.> i , v I d '^^.l ^\\\ j^r'- 

10 aiiO jjfnprove Jhe tjkerabiin> oi beer This iS importam ajs large raoiecuia" w^jg^v s;jucan$ 
jn hetfr and the hke can cause fltoauon difteltjes and give nse to sedsimms, geis and 
hazes, 

Tkt sigaalsequeiqee pf the present iiivesiioij is useful fm secreEjon of a POI< s«ch as a 
IS life^rpij>gpas POL thereby improvisg the qyaiiry and quantity of the POt 

Qthtt modifications of the present invention will tee apparem to Uiose skilled in tlie arc 
withouc dcpardng from the scope of tl>e invet^jion. 
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smma inforhation 



1 s lu 15 

ia} Asn Gin Asm "-"-d ^.^y >^lu fy^ Gin G^^ Tnr Gsy S^f^ G n Cvi 

20 2S: 30 

v-3 • "yr V3I Asp Lys leu Ser Ser Ser Gly AU Ssr "rp His Thr lys 

3S 4D 4S 

~rp Thr Trp Ser Gly Gly Slu Gly Thr Val lys Ser ^yr Ser Asn Ser 

50 55 60 

«1y Leu Thr Phe Asp Lys lys Leu Val Ser Asp vai Ser Ser He Pro 

65 78 75; 80 

Thr Ser ^al Thr Trp Ser G1n Asp Aso Thr Asn Vsl Gin Ala Asd Vas 

85 W: m 

Ser Tyr Asp Leu Phe Thr Ala Ala Asn Ala Asp His Ala T"hr Ser Ser 

m im m 

Gly Asp Tyr Glu teu Met He Trp leu Ala Arg Tyr Gly Ser Vai Gin 

lis 120 m 

Pro lie Gly Lys Gin He Ala Thr Ala Thr Val Gly Gly Lys Ser Trp 

130 US im 

Glu \^1 Trp Tyr Gly Thr Se^^ Thr Gin Ala Sly Ala Glu Gin lys Tnr 
MS m 155 

Tyr Ser Pne val Ala Gly Ser Pro He Asn Ser Trs Ser G1y Asp He 

165 170 m 

lys AsD r-'-ie Tyr leu Thr Gin Asn Sir 3;y ^he Pro Asa Ser 

ISO m 190 

Se^ Gin H^s Leu He Thr leu Gin Phe Gly Th^ Glu Pro f-^r Gly 

195 200 2D5 

Gly Pro Asa Th- ?ne Tn- Val Asp Asn Tro Trjr A:a Ser Val Asn - 
m 215 220 



"^30 -^L. 'Go AL"i GCt G'^j G3A ^*CA ^TG AAA "^'s' t-i ' --^^ 

3G3 ■Xw TT CAC AAG CT^ u~>^ ACC vsA" ( ''^ "3^ i " v,Cv 

KZ "33 ^CA TCC ACC CAG GAC G*^^ ■^CC AA' iSTC: GC3 3^*" «\ 

'^i"^ GAT 3^0 ACC 3CG GC3 AiiT GCG GA" CAT GCC \C"' ^^33 4GC 
T'^ '"AC "^i^"^ GAG A^^G AT™ "^GG G3s. GGC "AC CGC TCA Z\C 

OCT AT" 3Gv. A^G C-iG ATT GCC ACG GCC A^T GIG ovsA GGC AA5 "CC "^GG 

CAC 3TG !oG 'A' 3G" KC AG3 AC 3 CA^^ CCC GG"' GC3 GAG CAA '<A^ 

AGC rrc GT\J CCA jSGA T:T cot ATC AAC TCG "^GG AG' GGG GAC A— 

AA3 GC nc AAC "A" C^C ACC 3AG AAC CAA GGC T3 3CG uu' AGC 

"^3 C^•' -^G ^TC AC" CTG CAA "T GGA AC" GAG CC3 ACC GG"' 

'^■'4, CCj GCA ACC "TC ACC C™T G*^C AA'' '^GG ACC OCT AGT G~">. AAC 
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PHOHGTER SEQUECE 
StQ ID NO; 3: 



agatatg:^;: r.Vo'Vvv... ^ggv-gt-xt,. .k-aa^c-^a-u ;iA:':\:\ 3e: 

-WAGGWG WGGGGCCA TCAGAGA^/.T GMTCTAMC ^TAACTGCA .iA"-~-"-;.A- -.:(} 

GGAAGAAAAT ACTATGATCC CTMTTGATA T6GTTCCATG GCCCCTOGAG ACrTAnACC" 480 
CGTGGTATGA T.AAACATATG AGHACATTC TCGGTMATC CAACAHACT CCCAhGCTC" 

GTTGATAnC TCCGATAATT CACCGATAA.C CAACCAACCT ACTCCCGTCT Aa^TCCA,^T] :jJ: 

GGTCTATATG CATAATGGAT ATCGTCAGCA CASSCAGAAC CCTTTAATTT ATTTCTGGA& ^!^3 
ATCCCGTTCT CCACAATGCT TGGTTGCCGA CTGCCACAGA CCATCGCTAA. CTTGAAGCGG 

AAAGTGCTCC GATGAAGGGT CTCATTTTSA AACJ^GAT HACAIGTCA ATGTTGCAGG ''X 
CTGGCGTTGA TGATGGCGCA ACdGCTATA GCTAGrT'GGC TTACTTCGTC CTGGCTGCCC 

TATTGGAChC GGAA/^TCGG ACAATAATAG tgttaacagt aagcgccah gatcagagtt m 

GATQT-^ITTA AA6CTGCGTC GTCTGCTGCC CCCTCCGTGT TCGTGTCTTA HCCAMCAT 960 

TCAACCTCTA TTCCITTCGA AGTCCTTTAG ATCTGCCGTT CCTCTGCTn ATTGCC'CAAC 1020 
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INrORHATIOH FOR SEQ ID NO. 4- 

'A: LENGTH 17 arrnn ^cids 
i8) T;PH~; amino acid 

{D) TOPQIOGV; nnear 
HGlECuLE t^pf oecvide 
(v: FRAGHENT rv^< ;rt8rnsl 
Cvi.) ORIGINAL SOURCE. 

(A) ORGANISM .^aperci 'jc. -jce- 
(v)) S£OU£HC£ DBCRiPTION: %m 10. ND-. A? 

Ser Tr-p Glu Vol Tro Tyr 31 > Tnr Ser Tnr G"'n AU ^ a Giu Gin 
1 £ 10 15 

INrCRHATIOH FOR SHQ ID NO 5 

11 ) :S£Qy£NC£ CHARACTERISTICS: 
{A} LENGTH 10 amm dcids 
CB> TYPt: mim acid 

rv:x:}G> ^"rtd- 

"y- Se^ P^^e AU Civ Se- ?-o He 
i 5 10 

INFORHATION FDR EES ID f^O 6 

n) SEQUENCE CHARACISRISTISS 
(A) LEr'STH; 35 m-^m ac^ds 
{B) TYPE; m\no acid 
iO S.-RANDMSS: S.ngle 
CO) TOPOIOGV, linear 
(n) MOLECULE TYPf Deotide 
(v) FRAGMENT TYPE; >nternal 
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~ s</ i.e"' -'"^'^ J Thr Xaa Ser 

Aid Ala Val Ser Tyr Xas Leu Pne "hr 
35 30 

SEcurx: character: ST ::3 

iS) TVPE; amino acid 

s 1 , HGIEC-IE '"^PE peotide 

F|?A3H£h~ ""vpH ^^tern^J 

SEQUEKCE :}tSCR:riON i£Q ID *,0: 7: 
Tru In- i^-D Se^ 31y C^^ Glu Gly Thr Val Lj'S 
1 S 10 

<j» or"' 

sub'^s,: >3CR^r::s 3£3 wj. a. 

Se-" Se' :5»f Gtv Ala ^se'- Thr vvs 

i :5 10. 
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INfORHATION FOR ulQ u.: C:. 9. 

.,:.\r-h 23 base i>a:rs 
-r-ArCHrNESS single 
(K) MOLECULE "V^t otnef nuc'- , 

v..=:"- SEQUENCE OF-SCkIPTIGH. SEC I J NO 9 

5TN CCR TAG CAN ACY ICC CA 17 

INFORHATION FOR StO 10 NO. 10. 

(O SeOUECt CHARACTERISTICS; 
(A) LENGTH; 17 base psu's 
(8) TYPE; nucTac add 

(C) STRA.NDEOMESS; Single 
ID} TSPOLQGY; linear 

(^1) MOlSCUie TYPE, other nucleic add 

(A) DESCRIPTION: /desc - "oligonucleotide- 
(XI} SEQUENCE DESCRIPTION; S£Q ID NO; 10; 
TGG AC?^ TG6 WSN GGN GG I? 

mrORHATION hOR 5E0 ID NO U 

(1) StQUtNCE CHARACTERISTIC!: 
CA) LENGTH, 345 b8se pairs 
08) TYPE: nucleic ac^d 
(O STRANDEONESS- double 

(D) TOPOLOGY, linear 

H.OlECUuE type other nucieic iicvd 
(A) DESCRIPTION; /d€5C » ^K? f-agt^ent" 
<xO SEQUENCE DESCRIPTION: SEQ ID NO; 11: 
3TGG.AGT6GT G6CGAGGGAA CA5TGAAAAG C"'ACTC"'V« TGGSCC"^- CE GA^^-^ •': 
.AAGwAG': ir<".A-GTGi CA-ASC^-^C. O^^CCTCSG-;: ^CA-GGAGCC ^".GAOG^.- , 
SAATGTCCAA GCCGATGTCT C.ATATGATCT G-^OACCGCG GGGAA^GCGG -^'C--^::-': IsC 

•^r^GEGST gac^atgag: --TGArrG •rA^s'^G^'^s ^cGT^i^CA/ .r;,:«~GG'' 
rAc<:>rkK (^^k:^. -^^.icegcta :gc:t:.g\ CAcccTNr: eeaa::-ga~ 

TSCGACGGC: ACTGTGGG^ GC^GTCCT. SG^SS-E^-GG -'CSG ^-i 



(A) 0RGA^H5M Asper^iHus n^ger 
(B^ ST-:a:^^ 3H43 

FEATURg:: 

(A) M/KEy; :GOS 

( 3 ) LOCATION - join< IC21 . 142 ? 1476:... , 1708 . 1778 , , IBS? 5 

.0) arm?, mmmnm ^promct^ ''mo^^^mm'' 

/gene* "eglA" 

(ix:): FEATURE: 

(A) NAHE/KSY; exon 

C8) L0CATI0MJ021 1*2? 
(U) -SA\.Re 

,rA-'0N-14?6. 17QS 
IXATION 1021- !068 

iB^ :.XAT::<.i ;.^^n;:>5? :>sr iri res, 
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.V - ~ « , ^^^•\'^C '"v,<!^aTAAA~C CAACA> ,ACT ZZC^^GC^C S4C 

. ^:o3-TAAC rAACCAACC" ACTwGTr Ass~::iAr i)c: 

GCC^'^-^'b C'**''AA''oCsA! ATw'^2*3C,\ CAGGC^GAAC AA T ATTC"^>iaAu 

•i';c:c3'^'r ^c^^caa^gcj sCGiacca^ rGCCAc^sA ccATGrAA cr5-^>uGa ?: 

AAAuTGCTCC 3ATGA,"GGG'' :TJ^''^GA aaCGGAGGAT TTACAT3TCA A^^T'^jCAb^ -3' 

CTG3CGTT5A TT^TXtXh AC^TSCT^Ta vaC'^AGTIGG*^ ~^&C^Cu"^, CGCrCCC: ^3 

"ATTGGACAC GGAAAGTC^G ACAATAATAG TSHAACAGT AAJ^CGCCA^ 'SA-^CAGAG"" 9C0 

GATS" A — A AAGC^'GCGTC G'^rGC^GX CCGlCCoir '":CTC~A "TCCAA-^^C^T %C 

TCMCCTCTA TTCCTTTCGA AGTCCTTT^^J ATCTGCCGTT CCTCTGCTTT ATTGCCCAAC 1Q2Q 

ATG m etc TCC ATG ACA CTT TCC CTG TTT GCG 5CC ACT GCC ATG GGC 1068 
Met. Ly^, Leu Se?- ^'e;: "hr leu Ser leu Phe Als Ale Th'^ AI2 net G;y 

CAG ACG ATG TGC TCT CAG TAT GAC AGT GCC TCG AGC CCC CCA TAC TCG 1116 
Gl?-) Thr Het Cys Ssr Glr? Tyr Asp Ssr Ala Ser Ser Pro Pro Tyr Ser 



GTC "a;; G"C GAC AAG C' AGC AGC AQT Ob^ GCC -lA k^^.^ •'..j^t AA- 

Va) Tyr va1 Aso Lys leu Ser Ssr Ser Gly Ala Ssr Tro Hv; Thr lys 

35 40 4:5 

TGG ACC TS5 AuT 6GT GGC GAG GGA ACA GIG AAA AGC TAC TCT AAC "CC 

Trp Thr Tro S§r G"y G'y Glu Gly Thr 'v^a; Lys S«'- "yr Ser Hr^ Ser 

53 55 60 

GGC C~~ ACG 3A". AAG AAG CTA GTC AGC GAT G.G "CA A^jl, Ai • 

Gly Leu Tnr Phe -^sd Lys lys leu Val Ser Aso v«l Ser Se^ '^rr. 

65 '0 "0 BS 



inp in«; 

c:iy ; vf k^iu Lfcu Hsu n« iPD 
U5 120 
^AT*3A uoA CoXCGCiAAC s ^T" QZ^ IZZ "i^Z 5\ ^ "A .^■^G 

Leu Ala Ara Tyr Liiv ber \ uln 

AT 3GC ATT 3CC ACC GCC act ^Tj 33A iSC AA^ 

^"0 t'lv i.v<= b n re Ala "nr A^a '^n-^ val ?'y Cl> L\s i>e'^ T^-p 

130: m m 

Z% GIG T'^G I A"" ^ZZ AGC KZ CAG GCC 5GT 3Co 3A3 CAA AA5 ACA 

C »c> ""fD "j''' "^nr St.^ Thr 3^n A^a AU 61u Gl"^ Th'- 

140 ISO^ 155 160 

T^T AGC rC 3'3 3CA GGA TCI CCT A^^C AAC "^CG m AGT ^ 3AC ATt 

Tv- Se*- Phe Val Ala Glv Ser ''"-o lie A^n Se^- 1 p ber &sp i't? 

165 170 175 




CAACT^'^'^^ AAiaAGGGASC -^"I^^jCTCCC GATGTCGj"^ T''at^GGAT> "a^ 

AAGGCTT^AG GCGCGuCTGG S-sSTAMTAAC ASCTTGTTTC TTCGnCTAS 50 
AACG^CGGGC GTGTAAGAGC TAGAAATCCA CCCACTCTGA TTGGAAACAC IDO. 
-CATTCAABA TCGGTACTCC TCTTCAGCCG AGAAAGGCAC AGATAGTGTA 15D 
TCGAATCCAA KMAKXAJ TTGGTGTTGC TTAAATTCC3 .AGCCAGTCCT 200 
TTCCTTGAAA GGTAATCCAC CCGTAGCGAT TGATCATTAA CAGATCCGAG 2SG 
TGGTGCTAGG TTAAATTGCT AACCCGATCC CGCTCCMTT .^^CTAGCGCA 300 
TCCGGCAGAT TCAAACHGA CAGrCGGCCG GGCATTACCT GAACCTGTAG 350 
AAGGAACAGA CCCTTGTCTA GAAAJCTCTA AATAGTATAA GCCGAAACTT 400 
GCCCCGGAC3 TACCCTAAGC TAAGATTGCT CTTCGCATtC CCAGGGGGGT 450 
GAAC"^CTCTA AAGAG&GAGC ATCGCHGCC GATGTCTGGT TCaaGGATCA 500 
TGA ' :503/ 

iNFORKATIDN FQ?? SEQ ID NO; H 

SIGNAL smma 

ATG AAG CTC ICC AT8 ACA CfT ICC CTG ITT GCG GCC ACT G£G ATG GGG 43 

;r-.:-^ ;>i 3£Q ID m is -. 



«*et -.^i leu 5««" i*et Thr leu Ser teu Ph» AU Ata, Ttsr Al a 7<«e: S% 



rNDICATTONS RELATSNC TO A 0t?:POSITED NTCROORGANCSM 
(FCT Eiik J3Rt) 



A. Ths sftSjcaSioRS r«s!i« h«tesw fdsie to *e «sjC!ro«rggfusn! «sf«fr«!S ifeo ssescrsptfO)'. 



'^a-^ oaal Ccllac rxor<s c-t Industries! and Marifss Bar„t«r"..5i L.auted 

S3 Sc. Hachar D?xve 
Scotland 

182 m 



In respecs: of those designations la which a Europear. pateat is sought, a«d any 
other ^designated stst« having squlvalent lesisiation, a sasjpls of ths ispesited 
ssicroorganisss will be sads siralXable until the pixbUc&txon of the msntion of the 
grant; ot the European patsst or unttl ths dace on vhich the sppUcafcion has bagf^ 
rsfussd sr vitiidrawn or is deetsed to be wlthilrawn, only by t.hs issue of such a 
sassplg no an est>ert; fKJmxn^ced by che peraon t^qviestirsg the sas-sle. t'Rule 28(4) 
EFC)> 



D. DESrCNATED STATES FOR WHICH INDICATION'S ARE MAD£#,A«i«s«*«^^.e«o^/«^*«.«^f»«<*^ 



E. SEPARATE FURMSHJNG OF INDfCAT505b 



^1 ros 



For i?S:t(!m*i!3na! as* onSy 

1^ I>jss xfi«s« wss te«rtye«! by its« ij5tem»«!<s!!4s5 i 



CLAIMS 



m 



i An enzyme oijtainabk from AspergUlus. wherem ihe enzyme has ihe followssg 
characiensocs: 

5 

a d MW 24 D r 50 D 

b. a pi value ot afeo«i 4 

c. glucamse aeuwiiy 

10 wherdn ?h« glucanase actjvsry is «ndo i3-L4.glucasa$e aciivuy 

2, Aft etstyme having sequence shown as SEQ. !.0. No. 1 or a variaaE. homoiogue iJr 
fraginenj tH^ttof . 

15 3. An enzyme coded by the ftucleodde 5equ«jvce shown as SEQ. I.D. No, 2 or a 
varsam, homolosme or fragmem &efeof or a sequence complememary (hereto, 

4 A ftucieotsde .^^queiKe- codmg tfn- the ?iu>rne ;t;ci.'rdum lo >.i5uri 1. 

20 S, A RUcJsoude seqaesce cod?«g for ibt eaeyme according to ciaxm 2, 

6. A nucleotide sequence having the sequence shown as SEQ. LD. No. 2 or a vmrni, 
homologue or fraginent thereof or a sequence eompletnentary chersto- 

3S 7 A nuckotKte sequetsce according to any one of claims 4 lo 6 operadveiy hiiked to 
s prdthoter. 



B, A ftucieoiide sequence according to cl?;i.m " svncr-:n promote; .i: the pfOjnoKj 
having l^e sequence shown as SEQ. LD. No. 3 c-r a ^:ar3a.nL ,nonioio£aK> or frsgnifirit 



SI 

9 A promoter having tiic sequence j,ho%n SjkQ ID \o 3 ot a sa-iait nomoicfit^jte 
<^t tragment mereof or a sequence complementary Jhij'gto 

10 A promoter according m v.i&m 9 operat veSv imked t > & GOl 

5 

i ^ '^"i.T c .v-^a - u^c n i -^b f-ir '1c pros; s-. mc^u ^ 

U<.'I vhy"-*,'-^ lit C«<.'l t. -^miiis^s;*. 5 r'jv.k<>sivie i,ev|Uv.rce aCvOjXin t -f^-, ont of claim 

19 11 lennmsiar havmg the nucieoude sequence showr? as $I;Q ID \(> I a 
vanam, hpm^togiic trsginetit thereot or a sequence compterneatarv therm, 

13 sjgnai sequence havma the niicieotjde sequence shown a<; i>TQ ID No 14 i?f i 
ss'^art nomoio^'ie >r j''jt?me'»t (hereof or Jt seqi^etj^e vompimen an hers, 

15 

14 A. costsc-ucx vompri^mg or e%'^re^<^»ng ihe invention av-ajruirsr; i > i-^v o-'c ot cia^fTA 
I to 13 . 

15. A vector comprising or expressing tise mveniton of any one of claims i to 14. 

20 

.16< A piMmid comprising m «x|>ressjng the issvemion of ariy am ef claims 1 to 15 . 

17. A transgenic organism comprising or expressing the invention according to -^ny one 
of cisjms 1 m 16. 

2:5 

15 .A transgenic organism according to claim 17 wherein the organism a fuagus. 

,\ (r-j.rLspemc organism according to claim 17 wherein ihe orgsm^m is a Olamenious 
tuugos. pseierabJy Asper^dim. 

m 

20, .4 transf enic or«aaism sccording to claim 17 wherein the orgafiistn k a plsm. 
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21. A transgeftic organism accordiBg ?o eiaim 1 7 wlsereia &e Qf aanfem is a yeast. 

12, A pux:es.-> }ne| armg an enzyme according to any one of obim? I u-> } ccmptnsmsi 
expressmg a nucleocide sequence accordmg lo my on& of claims 

k 

SEO ^ i> 1 A varsa«i, itcmoioaue tup-ncm mereot and the nucleotide 
sequence has the sequence shown as $£Q l.D No 2 or a ^srsant, homologus or 
fragment thereof or a; sequence eomplemeutary th«mo. 

ID 

34 A process according to clasm IZ or claim *3 wherem the expression is contrcsUed 
fpaitsaih or compfeteiy) bv use of a promoter accot^mg to c^im 

A process: tor express.jBg a GOI bv use of a psosnotss, ^h^fem :he protnowf is the 
IS promoter according eq claim 9. 

Use of m eMyme acGordmg (o any o«e of claims I to 3 of prepared by a process 
acc<)rdipg to aay <:me of claims 22 to 25 to degs:a<3le ^ g\vLcm< 

20 ?7 BmmM KCIMB or a mjijteotide sequeisce Obtaittable ifeeft^jm fm 

expressmg a glucanase enzyme or for contrdlkg ihe expression thei^eof or for eot^tm^^^^^ 
tfee expression of another 0Ot> 

\ liiuca-"? " <.'nr^r3'-. .'.ii LX' at\'u\ so -.k'ifi ^dt 4 \iOs o l x^^^s s 
2b >minun<-MogKa!j\ reaouve \^jin an amibo^H r^>i5«;d 3.?asn.4 -i r^rrlec i>A.vajuo^ e.j-^r.e 
Mvina the sequence shown as SEQ. ID. No. 1. 

29 A ssgnaS secuenso havm? the sequence shown as SEQ 1 D Nr > : 5 or n vanani, 
homotogue or tragmerst diersot. 

30 
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